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M-API Version 2.3
Programmer’s Reference Guide

1. INTRODUCTION

This document describes the Version 2.3 Release of the MODIS-Applications
Programming Interface (M-API) developed by the MODIS Science Data Support Team
(SDST), for both reading and writing of science data sets associated with geolocation,
Level 1A (L1A), Level 1B (L1B), land, ocean, and atmosphere algorithms. The
intended audience includes both scientists and programmers building algorithm-
based software as part of the MODIS Version 2 (V2) code delivery to the EOSDIS
Core System (ECS). A knowledge of C or FORTRAN programming and a general
knowledge of Hierarchical Data Format (HDF) would be helpful but is not required to
start using M-API. This document should be used in conjunction with the M-API
Version 2.3 User’s Guide (SDST-064B). The goal of this document is to give users a
source to refer to when they have an idea of what function to use but are not sure of
the specifics. For example, what parameters are to be passed to the function or the
order of the parameter.

1.1 Purpose

M-API is designed to greatly simplify the process of reading L1B radiance bands and
Level 2 (L2) science data and for writing output products and metadata to the HDF
files. The metadata consists of both a core set and a product-specific set using the
standards enumerated by the ECS group. M-API shields the users as much as
possible from the low-level details of HDF so they can focus on their science. At the
same time, M-API allows a great deal of flexibility so that the users can customize the
structures of the HDF output to meet their own research needs. M-API handles the
generation of low-level objects within the HDF and organizes them, as efficiently as
possible, to facilitate access to their contents by other L2, as well as Level 3 (L3),
algorithms.

1.2 Organization of the M-API| Reference Guide

This M-API Reference Guide is organized as follows:

Section 1 provides the purpose and organization of this reference guide.
Section 2 provides a list of related documentation.

Section 3 describes the M-API routines.

Section 4 describes the M-API FORTRAN to C interfaces and low-level routines.
Appendix A lists the M-API-supplied constants and macros.

Appendix B lists the data dictionary for the M-API utilities.

Appendix C lists the variables for routines.
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2. RELATED DOCUMENTS

2.1 Hierarchical Data Format-Related Documents

HDF User’s Guide - An overview of HDF and how to create programs for reading
and writing HDF files. M-API users new to HDF should read this document.

HDF Reference Manual - Detailed descriptions of the HDF C and FORTRAN
subroutines.

HDF-EOS Library User’s Guide for the ECS Project, Volumes 1 and 2 - The ECS
view of what capabilities they will support, including descriptions of an HDF
taxonomy including swaths, grids, point data, and metadata.

2.2 EOSDIS Core System-Related Documents

SDP Toolkit User's Guide for the ECS Project - Descriptions of routines which are
part of the EOS Core System's Science Data Processing (SDP) toolkit.

ECS Science Software Delivery Procedures - The ECS view of how science
software is to be delivered to the DAAC for integration into a production system.

ECS Metadata Syntax: Granules - A description of the metadata ECS expects to
see at the granule (i.e., HDF file) level. This can be used as a reference when
formulating the metadata as global attributes in an HDF file.

Global Change Master Directory (GCMD) Data Interchange Format (DIF) manual -
This is referenced by the ECS Metadata Syntax: Granules document as defining
the valid values for each of the metadata items.

PVL-ODL User's Guide - Descriptions of the Parameter Value Language (PVL) and
Object Description Language (ODL) that are the basis for the format of the
metadata items to be included in the HDF files.
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2.3 Other Documentation

MODIS-Applications Programming Interface User's Guide (SDST-064B). The
document describing the Version 2.3 release of the M-API, developed by the
MODIS SDST, for both reading and writing of science data sets associated with
Geolocation, L1A, L1B, land, ocean, and atmosphere algorithms.

MODIS Software Development Standards and Guidelines (SDST-022C) - The
document describing SDST's standards.

World Wide Web (WWW) Uniform Resource Locators (URLS):

— http://edhsl.gsfc.nasa.gov - ECS Data Handling System (on-line repository of
ECS documents).

— http://Itpwww.gsfc.nasa.gov/MODIS/MODIS.html - MODIS home page.

— http://hdf.ncsa.uiuc.edu/index.html - HDF home page.

— http://hdf.ncsa.uiuc.edu/doc.html - HDF documentation

— http://ltpwww.gsfc.nasa.gov/MODIS/SDST/Home.html - SDST home page.
— http://Itpwww.gsfc.nasa.gov - Laboratory for Terrestrial Physics home page.
— http://newsroom.hitc.com/sdptoolkit/toolkit.ntml - SDP Toolkit home page.
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3. M-API ROUTINE DESCRIPTIONS

This section contains a listing of every function call available in the M-API software
library. The routines are listed alphabetically.

3.1 Standard Format for Routines

Each of the routines in the Version 2.3 release of the M-API is described using a
standard format. The template for the standard format for routines is shown below,
along with an explanation of the information given in each section.

C Function Name (FORTRAN Name)
Purpose: What the routine does.

Description: Details the use and behavior of the routine. This includes the
conditions required to use the routine and references to other routines
closely associated with it.

C:. return_type function_nane(type parameterl, type parameter2,...)

Input Parameters:
parameterl Definition of first parameter. Brief discussion of possible
inputs or outputs.
parameter2 Definition of second parameter, etc.

Output Parameters:
parameterl Definition of first parameter. Brief discussion of possible
inputs or outputs.
parameter2 Definition of second parameter, etc.

FORTRAN: | NTEGER FUNCTI ON NAME (parameterl, parameter2...... )
TYPE parameter list
TYPE parameter list

Input Parameters:
parameterl Definition of first parameter.
parameter2 Definition of second parameter, etc.

Output Parameters:
parameterl Definition of first parameter.
parameter2 Definition of second parameter, etc.

Returns:  Description of return value. This is often, or has as part of its content, an
error state indicator.
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Error Messages: Description:
Error: function_nanme (descriptive text)

All M API generated nmessages are witten to the Log
Status file. The ERROR prefix indicates that the
condition prevented the routine fromperfornmng its
task and that an error condition will be returned. A
di scussion of what circunstances will evoke an error
nmessage i s included where appropriate.

War ni ng: function_nane (descriptive text)
WARNI NG nessages will occur in unusual situations where

M APl is capable of conpleting its task but the result
may be consi dered undesirable.
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3.2 Prototype Listing for C and FORTRAN Routines

Table 3-1 is a prototype listing of the C routines and Table 3-2 is a prototype listing of
the FORTRAN routines.

Table 3-1. C Routine Prototype Listing

Return ]
Type Routine Name [Parameter(s)]
int closeMODISfile (MODFIL **file)
int completeMODISfile (MODFIL **file, PGSt_MET _all_handles mdHandles,

ECSattr_names_for_all_handles HDFattrNames, long int NumHandles )

MODFIL createMAPIfilehandle (int32 fid)

int createMODISarray (MODFIL *file, char *arrayname, char*groupname, char *data_type, long
int rank, long int dimsizesJ])

int createMODISgroup (MODFIL *file, char *groupname, char *classname)

int createMODIStable (MODFIL *file, char *tablename, char *classname, char*groupname,
char*fieldname, char*data_type)

int endMODISobjaccess (MODFIL *file, char *name, char *group, long int type)

int getMODISardims (MODFIL *file, char *arrayname, char *groupname, char *data_type, long
int *rank, long int dimsizes[])

int getMODISarinfo (MODFIL *file, char *arrayname, char *groupname, char *attribute,
char *data_type, long int *n_elements, void *value)

int getMODISarray (MODFIL *file, char *arrayname, char *groupname, long int start[],
long int dimsizes][], void *data)

int getMODISdiminfo (MODFIL *file, char *arrayname, char *groupname, long int dimension,
char *attribute, char *data_type, long int *n_elements, void *value)

int getMODISdimname (MODFIL *file, char *arrayname, char *groupname, long int dimension,
char *dimname)

int getMODISECSinfo (MODFIL *file, char *PVLAttrName, char *parmName, char *data_type,
long int *n_elements, void *value)

int getMODISfields (MODFIL *file, char *tablename, char *groupname, long int *stringlen, long
int *recno, long int *fieldno, char *fieldname, char *data_type, char *classname)

int getMODISfileinfo (MODFIL *file, char *attribute, char *data_type, long int *n_elements,
void *value)

int getMODIShobjid (MODFIL *file, char *name, char *group, long int type,

long int *n_elements, void * value

int getMODIStable (MODFIL *file, char *tablename, char *groupname, char*fieldname,
long int start, long int recno, long int *buffsize, unsigned char *data)

long int MODISsizeof (char *data_type)

MODFIL* | openMODISfile (char *filename, char *access)
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Return )
Type Routine Name [Parameter(s)]

int putMODISarinfo (MODFIL *file, char *arrayname, char *groupname, char *attribute,
char *data_type, long int n_elements, void *value)

int putMODISarray (MODFIL *file, char *arrayname, char *groupname, long int start([],
long int dimsizes][], void *data)

int putMODISdiminfo (MODFIL *file, char *arrayname, char *groupname, long int dimension,
char *attribute, char *data_type, long int n_elements, void *value)

int putMODISdimname(MODFIL *file, char *arrayname, char *groupname, long int dimension,
char *dimname)

int putMODISfileinfo (MODFIL *file, char *attribute, char *data_type, long int n_elements,
void *value)

int putMODIStable (MODFIL *file, char *tablename, char *groupname, long int start,
long int recno, unsigned char *data)

int releaseMAPIfilehandle (MODFIL ** file)

int substrMODISECSinfo (char *char_value, long int n_elements, long int *n_strings,
char *substr[])
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Table 3-2. FORTRAN Routine Prototype Listing
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Return Type

Routine Name [Parameter(s)]

INTEGER FUNCTION

CLMFIL (modfil)

INTEGER FUNCTION

CMFH (swfid, modfil)

INTEGER FUNCTION

CPMFIL (modfil, mdHandles, hdfattrnms, numhandles)

INTEGER FUNCTION

CRMAR (modfil, arrnm, group, dtype, rank, dims)

INTEGER FUNCTION

CRMGRP (modfil, group, clsnm)

INTEGER FUNCTION

CRMTBL (modfil, tbinm, class, group, field, dtype)

INTEGER FUNCTION

EMOBJ (modfil, name, group, type)

INTEGER FUNCTION

GMAR (modfil, arrnm, group, start, dims, data)

INTEGER FUNCTION

GMARDM (modfil, arrnm, group, dtype, rank, dims)

INTEGER FUNCTION

GMARIN (modfil, arrnm, group, attr, dtype, nms, value)

INTEGER FUNCTION

GMDMIN (modfil, arrnm, group, dim, attr, dtype, nms, value)

INTEGER FUNCTION

GMDNAM (modfil, arrnm, group, dim, dname)

INTEGER FUNCTION

GMECIN (modfil, pvlname, pname, nms, dtype, pvalue)

INTEGER FUNCTION

GMFIN (modfil, attr, dtype, nms, value)

INTEGER FUNCTION

GMFLDS (modfil, tbinm, group, strin, recno, fldno, fldnm, dtype, clss)

INTEGER FUNCTION

GMHOID (modfil, name, group, type, access)

INTEGER FUNCTION

GMTBL (modfil, tbinm, group, field, start, recno, bsize, data)

INTEGER FUNCTION

MSIZE (dtype)

INTEGER FUNCTION

OPMFIL (fname, access, modfil)

INTEGER FUNCTION

PMAR (modfil, arrnm, group, start, dims, data)

INTEGER FUNCTION

PMARIN (modfil, arrnm, group, attr, dtype, nms, value)

INTEGER FUNCTION

PMDMIN (modfil, arrnm, group, dim, attr, dtype, nms, value)

INTEGER FUNCTION

PMDNAM (modfil, arrnm, group, dim, dnm)

INTEGER FUNCTION

PMFIN (modfil, attr, dtype, nms, value)

INTEGER FUNCTION

PMTBL (modfil, tbinm, group, start, recno, data)

INTEGER FUNCTION

RMFH  (modfil)

INTEGER FUNCTION

SMECIN (cvalue, nelmnt, nstrs, substr)

INTEGER FUNCTION

SRMGRP (modfil, group, clsnm, objnm, objcls, objtyp)

February 19, 1998

3-5




M-API Version 2.3 Programmer’s Reference Guide SDST-090C

3.3 Individual Routines

The following are explanations for each individual routine.

closeMODISfile (CLMFIL)

Purpose: Closes a file accessed by the M-API routines.

Description:

closeMODISfile (CLMFIL) terminates the access of M-API routines to
a MODIS HDF file opened using openMODIS file (OPMFIL). Only
pre-existing files should be closed by closeMODISfile.
completeMODISfile (CPMFIL) should be used to end access to a
new MODIS HDF file so that the file’'s header information can be
completed. closeMODISfile may fail to close the file if an error
occurs.

C: int closeMOD Sfile(MOXDFIL **File)

Input Parameters:

file

IN/OUT: Pointer to MODFIL structure address used to reference a
file in all M-API routines. file is set to NULL when the file is
closed.

Output Parameters: N/A

FORTRAN: | NTEGER FUNCTI ON CLMFI L (modfil)

| NTEGER mod¥i I (MODFILLEN)

Input Parameters:
modfil IN: Array that is used to reference a MODIS HDF file in all

other M-API routines

Output Parameters: N/A

Returns: MAPIOK if successful, MFAIL if an error occurs.

Error Message: Description:

closeMODI Sfile cannot close a null file.

closeMODI Sfile detected FAIL from HDF File could not be closed because access
function Sdend. Unable to cl ose identifiers to data objects are still attached to the

filename.

file. Changes to the file may be lost.

WARNI NG cl oseMODI Sfile closed new file The file has been successfully closed, but
filename without conpl ete header completeMODISfile should be used instead so

i nf ormati on.

February 19, 1998

that the required file header information will be
included.
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createMAPIfilehandle (CMFH)
Purpose: Creates a M-API file ID handle from an HDF-EQOS file ID handle.

Description: createMAPIfilehandle (CMFH) provides a M-API filehandle for a
previously opened HDF-EOS file (swath, grid, or point). A routine called
releaseMAPIfilehandle must be called for each call to this routine or a
memory leak will occur. NOTE: This file handle should not be passed to
M-API routines closeMODISfile or completeMODISfile.

Users may open an HDF-EOS file using a HDF-EOS open routine; call
createMAPIfilehandle to create the M-API filehandle; then use M-API
routines to access data object(s) in the opened file. After access to the
objects is finished, releaseMAPIfilehandle must be called to release
the M-API filehandle. Also, this routine automatically closes all the
objects opened with M-API routines. The last step is to call the HDF-
EOS closing routines which close the file.

C: MODFI L createMAPIfil ehandl e (int32 fid)

Input Parameters:
fid IN: HDF-EQS file ID.

Output Parameters: N/A

Returns: Address of MODFILE structure that is used to reference the file in all
other M-API C routines, or NULL if an error occurs.

FORTRAN: | NTEGER FUNCTI ON CMFH (modfil, swfid)
| NTEGER* 4 swfid
| NTEGER modfi I (MODFILLEN)

Input Parameters:
swfid IN: HDF-EQOS file ID handle.

Output Parameters:
modfil OUT: Array that is used to reference the file in all other M-API

routines. The array will contain all zeroes if an error
occurs.

Returns: MAPIOK if successful, MFAIL if an error occurs.

Error Message: Description:

createMAPI fil ehandl e detected FAIL Possibly invalid HDF-EOS filehandle, SD
from HDF- ECS procedure Ehidinfo interface ID, or HDF filehandle ID.
createMAPI fil ehandl e detected FAIL Routine could not retrieve the HDF-EOS

from HDF procedure Hfidinquire while
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Error Message:

retrieving fil enane and access node

createMAPIfil ehandl e is unable to
all ocate nenmory for a MODIS file
structure for file Ffilename

createMAPIfil ehandl e is unable to

all ocate nenmory for the MODIS-HDF file

structure’s fil enane filename

February 19, 1998
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Description:
filename or the access mode.

The routine is unable to allocate enough
memory for the M-API filehandle structure.

The routine is unable to allocate enough
memory to hold the char array for the M-API
filename.
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completeMODISfile (CPMFIL)
Purpose: Closes a new file created and accessed by the M-API routines.

Description: completeMODISfile (CPMFIL) terminates the access of M-API
routines to a MODIS HDF file created using openMODISfile
(OPMFIL). In addition to closing the file, users can insert ECS PVL
metadata text blocks created by PGS metadata tool kit into the
MODIS file as global attributes.

A pre-existing MODIS HDF file should be closed by closeMODISfile
(CLMFIL) or some of its header information will be overwritten.
completeMODISfile may fail to close the file if an error occurs.

C: int conpleteMODI Sfile(MODFIL **File, PGSt MET all _handl es mdHandles,
ECSattr_nanmes_for_al | _handl es HDFattrNames, |ong int NumHandles )

Input Parameters:

file IN: Address of MODFIL structure used to reference a
file in all M-API routines.

mdHandles IN: A character array with size of
[PGSd_MET_NUM_OF_GROUPS]
[PGSd_MET_GROUP_NAME_L], where

PGSd_MET_NUM_OF_GROUPS is 20 and
PGSd_MET_GROUP_NAME_L is 50. This array is
typedef-ed as PGSt_ MET_all_handles. Each row
in the array stores a handle to an internal ODL tree
structure which will be written out as an ECS PVL
attribute. Each handle, which is a string, should be
less than 50 characters and occupy one row in the
array. Therefore, the maximum number of handles

should be 20.

HDFattrNames IN: A character array with size of
[PGSd_MET_NUM_OF_GROUPS]
[MAX_ECS_NAME_L], where

PGSd_MET_NUM_OF_GROUPS is 20 and
MAX_ECS_NAME_L is 256. This array is typedef-
ed as ECSattr_names_for_all_handles. Each row
in this array is a character string used as a global
attribute name for storing an ECS PVL text block
which has a handle in the corresponding row in
mdHandles array. Each name, which is a string,
should be less than MAX_ECS _NAME_L
characters and occupies one row in the array.
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NumHandles IN: Specifies the number of actual handles contained
in mdHandles. This may be set from 0 to
PGSd_MET_NUM_OF_GROUPS-1.

NOTE: No metadata will be written if this value is
set to zero.

Output Parameters: N/A

FORTRAN: | NTEGER FUNCTI ON CPWMFI L( modfil, mdHandles, HDFattrnms, NumHandles)
| NTEGER modfi I (MODFILLEN)
CHARACTER( PGSd_VET_GROUP_NAME_L -1)
mdHandles( PGSd_MET_NUM_OF _GROUPS)
CHARACTER( MAX_ECS _NAME L -1)
HDFattrnms( PGSd_MET_NUM OF GROUPS)
| NTEGER NumHandles

Input Parameters:

modfil IN: array to reference a file in all M-API routines.

mdHandles IN: An array of character strings. The memory size of
the array is PGSd_MET_NUM_OF_GROUPS *
PGSd_MET _GROUP_NAME_L bytes where
PGSd_MET_NUM_OF_GROUPS is 20 and
PGSd_MET_GROUP_NAME_L is 50. Each string
in the array stores a handle (ASCIl name) to an
internal ODL tree structure which will be written out
as an HDF-EOS PVL global attribute. Each handle
should be less than
PGSd_MET_GROUP_NAME_L-1 characters. The
maximum number of handles should be 20.

HDFattrnms IN: An array of character strings. The memory size of
the array is PGSd_MET_NUM_OF_GROUPS *
MAX_ECS_NAME_L bytes, where
PGSd_MET_NUM_OF_GROUPS is 20 and
MAX_ECS _NAME_L is 256. Each string in the
array is a global attribute name for storing an HDF-
EOS PVL text block which has a handle in the
corresponding string in mdHandles array. Each
name should be less than MAX_ECS_NAME_L-1
characters.

NumHandles IN: Specifies the number of actual handles contained
in mdHandles. This may be set from 0 to
PGSd_MET_NUM_OF_GROUPS-1.

NOTE: No metadata will be written if this value is set to zero.

Output Parameters: N/A
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Returns: MAPIOK if successful, MFAIL if an error occurs.

Error Message:
conpl eteMODI Sfile unable to continue with enpty input.

cl oseMDI Sfile detected FAIL from HDF functi on Hcl ose.
Unabl e to close file.

cl oseMDI Sfile detected FAIL from HDF functi on Sdend.
Unabl e to close file.

conpl eteMODI Sfile detected FAIL from HDF procedure
Hcl ose. Unable to close file.

WARNI NG conpl eteMODI Sfil e revi sed header data of pre-
existing filenane file.

WARNI NG conpl eteMODI Sfile unable to revise header data
of filenane file open for read-only.

February 19, 1998
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Description:

File could not be
closed because
access identifiers to
data objects are still
attached to the file.
Changes to the file
may be lost.

The file has been
successfully closed,
but closeMODISfile
should be used
instead to prevent
modification to the
MODIS HDF file's
metadata.

The file has been
successfully closed
and was accessed only
for reading.
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createMODISarray (CRMAR)

Purpose: Initializes an array structure in a MODIS HDF file to store a multi-
dimensional array of data.

Description:

createMODISarray (CRMAR) creates an HDF SDS structure to store
a new data array into a MODIS HDF file. It must be called before the
data may be written to the file using putMODISarray (PMAR). The
associated attributes for the whole array or each array dimension
may be stored using putMODISarinfo (PMARIN) or putMODISdiminfo
(PMDMIN).

The groupname string provides the facility to place the new array in
an HDF ‘Vgroup’ data group. If a Vgroup with the name groupname
does not exist, the array structure will not be created. The array may
be placed in the file outside of any Vgroup by replacing groupname
with NULL in C or group with a blank string (* *) in FORTRAN.

If an array with the name arrayname is written outside of a Vgroup, it
must not already exist in the file. Arrays with the same name may be
stored in the same file, however, if they are placed in separate
Vgroups.

C: i nt createMl Sarray(MODFIL *file, char *arrayname, char *groupname,
char *data_type, long int rank, long int dimsizes[])

Input Parameters:

file

IN: Address of MODFIL structure that is used to reference
the MODIS HDF file receiving the new array.

arrayname  IN: ASCII string that will be the name of the array.
groupname IN: ASCII string name of the data group where the new

array will be placed. If set to NULL, the array will not
be placed in a data group.

data_type IN: Data type of the array.

Permitted C data types:
“int8”
“uint8
“int16”
“ui nt 16”
“int32”
“ui nt 32
“fl oat 32"
“fl oat 64"

rank IN:  The number of dimensions in the array.
dimsizes IN:  The size of each array dimension.

February 19, 1998
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Output Parameters: N/A

FORTRAN: | NTEGER FUNCTI ON CRMAR (modfil, arrnm, group, dtype, rank, dims)
| NTEGER modfi l (MODFILLEN), rank, dims(*)
CHARACTER* (*) arrnm, group, dtype

Input Parameters:

modfil OUT: Array that is used to reference a MODIS HDF file
where the new array structure will be installed.

arrnm IN:  ASCII string that will be the name of the array.

group IN:  ASCII string name of the data group where the new

array will be placed. If setto *’ (blank), the array will not be
placed in a data group.
dtype IN:  Data type of the array.

Recommended FORTRAN data types:
* CHARACTER* (*)’
‘| NTEGER* 1’

“ Ul NTEGER* 1’
‘| NTEGER* 2’

* Ul NTEGER* 2’
‘| NTEGER* 4’
* Ul NTEGER* 4’
‘| NTEGER* 8’
* Ul NTEGER* 8’
‘* REAL* 4’

‘* REAL* 8’

rank IN:  The number of dimensions in the array.
dims IN:  The size of each array dimension.

Output Parameters: N/A

Returns: MAPIOK if successful, MFAIL if an error occurs.
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Error Message: Description:

createMODl Sarray unable to nake a new arrayname array with
a NULL file MODFIL structure.

createMODl Sarray unable to nake a new array w thout an
array name input.

createMODl Sarray unable to nake a new arrayname array
wi t hout array di nension input.

createMODl Sarray unable to nake a new arrayname array
wi t hout array data type input.

createMODl Sarray unable to nake a new arrayname array in
file opened for read only.

createMODl Sarray found arrayname array al ready exists.

createMODI Sarray found arrayname array al ready exists in
data group “groupname”.

createMODI Sarray unable to find data group groupname to
pl ace new arrayname array in.

createMODI Sarray unable to create arrayname array of data
type data_type.

createMODI Sarray unable to create arrayname array with
rank di mensi ons.

createMODI Sarray detected FAIL from HDF procedure SDcreate
attenpting to create arrayname array.

creat eMODI Sarray detected FAIL from HDF procedure Sdend
access while attenpting to create arrayname array.

createMODI Sarray detected FAIL from HDF procedure Vattach
attenpting to create arrayname array.

creat eMODI Sarray detected FAIL from HDF procedure
Vaddt agref attenpting to create arrayname array.

createMODI Sarray detected FAIL from HDF procedure Vdetach
attenpting to create arrayname array.
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createMODISgroup (CRMGRP)

Purpose: Creates a group structure in a MODIS HDF file to store data objects in.

Description: createMODISgroup (CRMGRP) creates an HDF Vgroup structure in a

MODIS HDF file to store table and array structures. It must be called
before any of the data objects to be aggregated in it are created. The use
of data groups is optional, but data objects stored in them are
documented in Appendix F, Examples of MODIS Data Product File

Definitions, of the M-API User's Guide. A data group with the name

groupname must be unique in a file.
C: int createMOD Sgroup(MODFIL *file, char *groupname, char *classname)
Input Parameters:

file IN: Address of MODFIL structure that is used to reference
the MODIS HDF file receiving the new group.

groupname IN: ASCII string that will be the name of the data group.

classname IN: (Optional) additional ASCII string that will be the class
name of the group. Set to NULL for default.

Output Parameters: N/A

FORTRAN: | NTEGER FUNCTI ON CRMERP (modfil, group, clsnm)
| NTEGER* 4 modfil(3)
CHARACTER* (*) group, clsnm

Input Parameters:

modfil IN: Array that is used to reference the MODIS HDF file
where the new data group structure will be installed.

group IN: ASCII string that will be the name of the data group.

clsnm IN: (Optional) additional ASCII string that will be the class
name of the group. Set to a blank string *’ (blank) for
default.

Output Parameters: N/A

Returns: MAPIOK if successful, otherwise MFAIL.
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Error Message: Description:

creat eMODI Sgroup unable to continue with an enpty group
nane.

creat eMODI Sgroup unable to continue to make a new data
group groupname with an enpty file pointer.

creat eMODI Sgroup unable to make a new data group groupname
in file opened for read only.

creat eMODI Sgroup found group groupname al ready exists

creat eMODI Sgroup detected FAIL from HDF procedure Vattach
whi | e creating group groupname.

February 19, 1998 3-16



M-API Version 2.3 Programmer’s Reference Guide SDST-090C

createMODIStable (CRMTBL)

Purpose: Initializes a table structure in a MODIS HDF file to store a multi-column
table of data.

Description:

createMODIStable (CRMTBL) creates an HDF Vdata structure in a
MODIS HDF file to store a new data table. It must be called before
the data may be written to the file using putMODIStable (PMTBL).
The text headers for each field (column) and the data type stored in
each field must be provided.

The groupname string provides the facility to place the new table in
an HDF ‘Vgroup’ data group. If a Vgroup with the name groupname
does not exist, the table structure will not be created. The table may
be placed in the file outside of any Vgroup by setting groupname =
NULL in C and group = ‘"’ (blank) in FORTRAN.

An empty Vdata may not be created, so a dummy record is inserted
into it. This dummy record will be overwritten with the first call from
putMODIStable (PMTBL).

createMODIStable (CRMTBL) makes extensive use of dynamically
allocated memory. All of this memory is freed, however, prior to
exiting the routine.

If a table with the name tablename is created outside of a Vgroup, it
must not already exist in the file. Tables with the same name may be
stored in the same file, however, if they are placed in separate
Vgroups.

C: i nt createMDI Stabl e(MDFIL *Ffile, char *tablename, char *classname,
char *groupname, char*fieldname, char*data_ type)

Input Parameters:

file

IN:  Address of MODFIL structure that is used to
reference the MODIS HDF file receiving the new table.

tablename IN: ASCII string that will be the name of the table.
classname IN: ASCII string that will be the class name of the table. If

set to NULL or an empty string, the table will have no
class name.

groupname IN: ASCIl string name of the data group where the new

table will be placed. If set to NULL, the table will not be
placed in a data group.

fieldname  IN: Array of comma-delimited ASCII string table headers.

February 19, 1998

The headers should be in the same order that the data
for each table row will subsequently be written.
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data_type IN:

Output Parameters:

Array of comma-delimited data types for each table field.
The data type strings should be in the same order that
the data for each table row will subsequently be written.

Permitted C data types:
“int8”
“uint8g”
“int16”
“ui nt 16"
“int 32"
“ui nt 32"
“int 64"
“fl oat 32"
“char *”

N/A

FORTRAN: | NTEGER FUNCTI ON CRMIBL (modfil, tblnm, class, group, field,

dtype)

| NTEGER nodfil (3)
CHARACTER* (*) tblnm class, group, field, dtype

Input Parameters:

modfil

tbinm
class

group

field

dtype

February 19, 1998

IN:

IN:

IN:

IN:

IN:

IN:

Array that is used to reference the MODIS HDF file
receiving the new table.

ASCII string that will be the name of the table.

ASCII string that will be the class name of the table. If
set to an empty string, the table will have no class name.
ASCII string name of the data group where the new
table will be placed. If set to a empty string, the table will
not be placed in a data group.

Comma-delimited ASCII string table headers. The
headers should be in the same order that the data for
each table row will subsequently be written.

String of comma-delimited data types for each table
field. The data type strings should be in the same order
that the data for each table row will subsequently be
written.

Permitted FORTRAN data types:

* CHARACTER* ( *)
“ | NTEGER* 1’
“ Ul NTEGER* 1’
“ | NTEGER* 2’
“ Ul NTEGER* 2’
“ | NTEGER* 4’
“ Ul NTEGER* 4’
“ | NTEGER* 8’
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“ Ul NTEGER* 8’
" REAL* 4’
‘ REAL* 8’

Output Parameters: N/A

Returns: MAPIOK if successful, MFAIL if an error occurs.

Error Message:

creat eMODI St abl e unabl e to nmake
tabl e name input.

creat eMODI St abl e unabl e to nmake
a NULL file MODFIL structure.

creat eMODI St abl e unabl e to nmake
wi t hout field nanes input.

creat eMODI St abl e unabl e to nmake
wi thout field data types input.

Description:

new table w thout a

new tablename table with

new tablename tabl e

new tablename tabl e

creat eMODI St abl e unabl e to make a new tablename table in

file opened for read only.

creat eMODI St abl e found the tablename table al ready exists.

createMODl St abl e unable to create tablename table with # Vdata table records

byte records. are limited to 32K
each.

createMODl Stabl e unable to create tablename table with

data_type data types.

creat eMODI St abl e unabl e to all ocate nenory for fieldname

temporary buffer used to create the tablename table.

creat eMODI St abl e unabl e to all ocate nenory for data_type

temporary buffer used to create tablename tabl e.

creat eMODI St abl e found the tablename table to have no

fields in the fieldnane string Ffieldname.

creat eMODI St abl e unabl e to support the creation of # Vdata table records

fields in the field name string “fieldname” for the are limited to 256

“tabl enane” table. fields

February 19, 1998
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Error Message: Description:

creat eMODI St abl e found the tablename table to have # data One data type must

types in the data type string data_type instead of #. be supplied for each
field in the Vdata
table.

creat eMODI St abl e detected FAIL from HDF procedure VSattach
attenpting to create the tablename table.

creat eMODI St abl e detected fail from HDF procedure
VSf define for fieldname and data_type of the tablename
tabl e.

creat eMODI St abl e detected FAIL from HDF procedure
VSsetfields creating the tablename table.

creat eMODI St abl e unable to all ocate nenory for dunmy field
buf fer used to create the tablename table.

creat eMODI St abl e detected FAIL from HDF procedure VSwite
creating the tablename table.

creat eMODI St abl e detected FAIL from HDF procedure Vattach
attenpting to create the tablename table.

creat eMODI St abl e detected FAIL from HDF procedure
Vaddt agref attenpting to create the tablename tabl e.

creat eMODI St abl e detected FAIL from HDF procedure Vdetach
attenpting to create the tablename table.
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endMODISobjaccess (EMOBJ)

Purpose: This routine ends the access to an individual or a group of opened
objects (close the object and release resources).

Description:

A Vdata or SDS is opened and remains opened when application
programs call any of M-API routines to access the object. The M-API
access routines automatically call M-API internal routine addid to
insert the HDF object ID and related information into the ring super
structure in MODFIL. In the subsequent calls to access the same
object, M-API routines will use the ID stored in the ring super structure
for fast data access.

endMODISobjaccess ends the access to an individual or a group of
opened objects by deleting each object’'s DATAID structure from the
ring super structure, releasing memory, and detaching (for Vdata) or
end-accessing (for SDS) the objects. This routine is called by
closeMODISfile or completeMODISfile, which calls closeMODISfile,
so that all opened objects will be closed automatically before the
MODIS HDF file is closed. As long as an application program calls
closeMODISfile or completeMODISfile, the application does not need
to worry when or how to use this routine to close an object or a group
of objects. However, if an application program determines an object
will no longer be accessed and needs to end the access to the object
to release computer resources, the application program can call this
routine any time before closing the opened HDF file.

C: i nt endMODI Sobj access (MODFIL *file, char *name, char *group, |ong int

type)

Input parameters:

file

IN: Address of MODFIL structure that is used to reference a
MODIS HDF file containing objects to be closed (Vdata or
SDS).

name IN: The name of the object. If the name is set to NULL, all

objects matched with group and object type will be closed.

group IN: The name of the group to which objects belongs. If group is

set to NULL, all lone objects (objects belonging to no
group) matched with name and type will be closed. If both
name and group are NULL, all objects matched with type
will be closed.

type IN:  The object type: MODIS_ARRAY (for SDS, the numerical

February 19, 1998

value is 720, the same value as DFTAG_NDG),
MODIS_TABLE(for Vdata, the numerical value is 1962, the
same value as DFTAG_VH), or MODIS_ALL_TYPES (the
numerical values is 0). If type is 720, only SDS objects will
be closed. Iftype is 1962, only Vdata will be closed. If type
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Output parameter:

is MODIS_ALL_TYPES, both Vdata and SDS objects
specified by name and group will be closed. Therefore, to
close all opened objects, set both name and group to NULL
and set type to 0.

N/A

FORTRAN: | NTEGER FUNCTI ON EMOBJ( modfil, name, group, type)
| NTEGER modfil( MODFI LLEN), type
CHARACTER *(*) name, group

Input parameters:
IN:

modfil

name

group

type

IN:

IN:

IN:

Array that is used to refer to a MODIS HDF file
containing objects to be closed (Vdata or SDS).

The name of the object. If the name is set to * ’ (blank),
all objects matched with group and object type will be
closed.

The name of the group to which objects belongs. If
group is set to ‘' (blank), all lone objects (objects
belonging to no group) matched with name and type
will be closed. If both name and group are * ' (blank), all
objects matched with type will be closed.

The object type: MODIS_ARRAY (for SDS, the numerical
value is 720, the same value as DFTAG_NDG),
MODIS_TABLE(for Vdata, the numerical value is 1962,
the same value as DFTAG_VH), or ALL_MODIS_TYPES
(the nuemrical value is 0). If type is 720, only SDS
objects will be closed. If type is 1962, only Vdata will be
closed. If type is 0, both Vdata and SDS objects
specified by name and group will be closed. Therefore,
to close all opened objects, set both name and group to
NULL and set type to 0.

Output parameter: N/A

Returns:  Number of objects closed, MFAIL if error occurs.

Error Message:

Description:

endMODI Sobj access detected FAIL from HDF procedure
SDendaccess whil e closing access to array did->name.

endMODI Sobj access detected FAIL from HDF procedure
VSdet ach whil e closing access to table did->name.
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getMODISardims (GMARDM)

Purpose: Retrieves the rank, dimensions, and data type of a specified MODIS HDF
file array structure.

Description:

getMODISardims (GMARDM) retrieves the essential characteristics
of an HDF SDS array structure contained in a MODIS HDF file. This
provides the information needed to properly read data from the
array structure using getMODISarray (GMAR).

The groupname string provides the facility to select an array
structure placed in a particular HDF ‘Vgroup’ data group.
Alternatively, the entire file will be searched for an array structure
named arrayname if groupname = NULL in C or group is a blank
string (* ) in FORTRAN.

There are two approaches to determine the proper dimensioning of
dimsizes to provide sufficient elements for the dimensions of the
array structure. The first is to provide a generous dimsizes array.
The second approach is to use the rank variable as an input
containing the number of elements in dimsizes. If dimsizes is
inadequate for the multi-dimensional array structure in question,
getMODISardims will fail and will return the rank of the array
structure, allowing for the dimension information to be retrieved on a
subsequent call.

C: i nt get MODI Sardi ns( MODFI L *File, char *arrayname, char *groupname,
char *data_type, long int *rank Ilong int dimsizes[])

Input Parameters:

file

IN: Address of MODFIL structure that is used to reference
the MODIS HDF file containing the target array structure.

arrayname IN: ASCII string name of the target array structure.
groupname IN: ASCII string name of the data group containing the

target array structure. If set to NULL, the entire file will
be searched for the array structure named arrayname.

Output Parameters:
data _type OUT: String describing the data type of the array.
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Possible C data types:
“int8”
“ui nt 8"
“int16”
“ui nt 16”
“int32”
“ui nt 32
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“int 64"
“fl oat 32"
“fl oat 64"

rank IN/OUT:The number of elements in the array dimsizes on

input. This is replaced with the number of dimensions in
the array structure for output. It is set to O if a functional
error occurs. No dimensional information will be
provided if rank = NULL.

dimsizes OUT:. Array describing the size of each dimension of the

the array structure. The dimensions will not be provided
unless dimsizes contains sufficient elements for the rank
of the array. If the dimsizes is too small, the array rank
information will be returned in the rank argument and
the function will return MFAIL.

FORTRAN: | NTEGER FUNCTI ON GVARDM (modfil, arrnm, group, dtype, rank, dims)

| NTEGER

modfi l (MODFILLEN), rank, dims(*)

CHARACTER* (*) arrnm, group, dtype

Input Parameters:

modfil IN:
arrnm IN:
group IN:

Output Parameters:

Array that is used to reference the MODIS HDF file
containing the target array structure.

ASCII string name of the target array structure.

ASCII string name of the data group containing the
target array structure. If group =’ (blank), the entire
file will be searched for the array structure named
arrayname.

dtype OUT: Data type of the array.

Possible FORTRAN data types:

‘1 NTEGER* 1’
“ Ul NTEGER* 1’
‘| NTEGER* 2’
“ Ul NTEGER* 2’
‘| NTEGER* 4’
“ Ul NTEGER* 4’
‘| NTEGER* 8’
‘ REAL* 4’

‘ REAL* 8’

rank IN/OUT:The number of elements in the array dims on input.
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This is replaced with the number of dimensions in the
array structure for output. It is set to 0 if a functional error
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occures. No dimensional information will be provided if
rank = NULL.

dims OUT: Array describing the size of each dimension of the
the array structure. The dimensions will not be provided
unless dims contains sufficient elements for the rank of
the array. If the dims is too small, the array rank
information will be returned in the rank argument and
the function will return MFAIL.

Returns: MAPIOK if successful, MFAIL if an error occurs.

Error Message: Description:

get MODI Sardi ns unabl e to access the arrayname array with a
NULL file MODFIL structure.

get MODI Sardi ns unabl e to access an array w thout an array
nanme i nput.

get MODI Sardi ns unable to return the arrayname array’s
di mensi ons wi thout a dinsizes array.

get MODI Sardi ns cannot find the arrayname array.

get MODI Sardi ns cannot find the arrayname array in the
groupname data group.

get MODI Sardi ns unabl e to find the groupname data group
contai ni ng the arrayname array.

get MODI Sardi s cannot get an sds_id for the arrayname
array.

get MODI Sardi ns detected FAIL from HDF procedure SDgetinfo
attenpting to access the arrayname array.

get MODI Sardi ns detected FAIL from HDF procedure SDendaccess The output from
attenpting to detach fromthe arrayname array. getMODISardims may
not be valid if

Rank (if provided) is set to O if any of the errors SDendaccess fails.

associ ated with the above nessages occur.

get MODI Sardi s unable to return the arrayname array’s getMODISardims will

sds_rank di nensi on sizes in a rank el enent dinsizes array. notattemptto write to
the dimsizes output
array, but it will return
the rank of the target
HDF array structure.
The dimsizes array
needs to have at least
this many elements.
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getMODISarinfo (GMARIN)

Purpose: Reads the value(s) of a local attribute attached to an SDS (array) from a
MODIS HDF file.

Description:

getMODISarinfo (GMARIN) retrieves the value(s) associated with an
attribute = value(s) pair attached to an SDS (array) by putting in the
array name and the attribute name. If the attribute cannot be found,
the routine will return MFAIL, and the passed variable will be
unchanged.

The routine will also fail if the provided data_type is found to be
different from the attribute’s data type or n_elements is found to be
too small to contain the attribute’s value(s). getMODISarinfo
replaces this input information with the actual data type and number
of elements contained in the attribute value(s) (in the case of
character data, it is the length of the string, including the “\O’
character). These values returned by the routine may be used to
properly retrieve the attribute value(s) with a second call to the
routine. If a function called by the routine fails, the routine will set
n_elements to zero.

C: int getMODI Sari nfo(MODFIL *file, char *arrayname, char *groupname, char
*attribute, char *data_type, long int *n_elements, void *value)

Input Parameters:

file

IN: Address of MODFIL structure that is used to reference a
MODIS HDF file containing the attribute.

arrayname IN: ASCII string name of the array. Provided macros for

accepted MODIS HDF file array names are listed in
Appendix A, M-API-Supplied Constants and Macros.

groupname IN: ASCII string name of the data group containing the array

structure to which the attribute is attached. If set to
NULL, the entire file will be searched for the array
structure named arrayname.

attribute IN: ASCII string name of the attribute. Provided macros for

accepted MODIS HDF file attribute names are listed in
Appendix A, M-API-Supplied Constants and Macros.

data_type IN/OUT: Address of data type of the value output.
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Output returns with the data type of the retrieved
attribute. The memory size of this argument should be at
least 8 bytes long.
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Permitted C data types:

‘i nt8”
“ui nt 8”
“int16”
“ui nt 16”
“int32”
“ui nt 32"
“int 64"
“fl oat 32"
“fl oat 64”
“char *”

n_elements IN/OUT: Address of the number of elements the value buffer

Output Parameters:

can contain. Output returns with the number of elements
required to contain the attribute. If a function failure
occurs, the value will be set to zero.

value OUT: Address of value(s) associated with the attribute.
FORTRAN: | NTEGER FUNCTI ON GVARI N( modfil, arrnm, group, attr, dtype, nms,
value)
| NTEGER modfil(3), nms

CHARACTER*(*) group, arrnm, dtype, attr

BYTE

Input Parameters:

modfil IN:

arrnm IN:

group IN:

attr IN:

value(*)

Array that is used to reference a MODIS HDF file
containing the attribute.

ASCII string name of the array. Provided macros for
accepted MODIS HDF file array names are listed in
Appendix A, M-API-Supplied Constants and Macros.
ASCII string name of the data group containing the array
structure to which the attribute is attached. If set to
NULL, the entire file will be searched for the array
structure named arrnm.

ASCII string name of the attribute. Provided macros for
accepted MODIS HDF file attribute names are listed in
Appendix A, M-API-Supplied Constants and Macros.

dtype IN/OUT: ASCII string of data type of the value output.
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Output returns with the data type of the retrieved
attribute. The memory size of dtype should be at least
13 characters long.
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Permitted FORTRAN data types:
* CHARACTER* (*)’

‘| NTEGER* 1’

“ Ul NTEGER* 1’
‘| NTEGER* 2’

“ Ul NTEGER* 2’
‘| NTEGER* 4’

* Ul NTEGER* 4’
‘| NTEGER* 8’

* Ul NTEGER* 8’

‘* REAL* 4’

‘* REAL* 8’

nms IN/OUT: The number of elements the value buffer can
contain. Output returns with the number of elements
required to contain the attribute. If a function failure
occurs, the value will be set to zero.

Output Parameters:
value OUT: Values associated with the attribute.

Returns:  MAPIOK if successful, MFAIL if value cannot contain the retrieved
attribute value, the data type is different, the attribute cannot be found, or
an error occurs.

Error Message: Description:
get MODI Sari nfo unabl e continue with enpty n_el enents.

get MODI Sari nfo unable to access an array attribute
wi t hout an attribute name input.

get MODI Sari nfo unabl e to access the attribute No arrayname attribute was
attribute without the nanme of the array it is provided.
associ ated with.

get MODI Sari nfo cannot find array “arrayname”.

get MODI Sari nfo unable to find the groupname data This may be preceded by one
group containing the arrayname array. of the following three
messages:

searchMODI Sgroup fails to search object objectname
i n group groupname because Vattach fails.

sear chMODI Sgroup unable to find the specified Vgroup
group groupname.

searchMODI Sgroup fails to obtain objectname's tag
and reference nunber.
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Error Message:

get MODI Sari nfo cannot find the arrayname array in
t he groupname data group.

get MODI Sari nfo detected FAIL retrieving the data
type string for the attribute attribute using
DFNT_t o_dat at ype.

get MODI Sari nfo cannot find | ocal
attribute.

array attribute

get MODI Sari nfo detected FAIL from HDF procedure

SDsel ect attenmpting to read the attribute attribute.

get MODI Sari nfo detected FAIL from HDF procedure
Shattrinfo attenpting to read the attribute
attribute.

get MODI Sari nfo detected FAIL from HDF procedure
SDreadattr attenpting to read the attribute
attribute.

get MODI Sari nfo unable to read | ocal
wi t hout output buffer for attribute.

array attribute

get MODI Sari nfo detected FAIL from HDF procedure
SDendaccess attenpting to read the attribute
attribute.

WARNI NG Vgroup groupnane contai ns non-exi sting SDS
object with reference ID ref_id.
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Description:

The Vdata array could not be
found in the specified Vgroup
data group.

M-API currently does not
recogniize the HDF number
types 3 (unsigned char), 7
(float128), 27 (unsigned
int64), 28 (int128), 30
(unsigned int128), 42
(char16), 43 (unsigned char
16), or any greater than 512
(machine specific, custom, or
little endian storage formats).

*n_elements is set to O if any
of the errors associated with
the messages above occur.

Information about an SDS
array structure that doesn't
really exist has been found in
the Vgroup data group being
accessed. While this will not
directly prevent reading the
specified local array attribute, it
does identify a probable
defect in the HDF file.
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getMODISarray (GMAR)

Purpose: Retrieves an array or subarray of data from a MODIS HDF file array
structure.

Description:

getMODISarray (GMAR) returns a multi-dimensional array of data
from an HDF SDS array structure contained in a MODIS HDF file.
The data array must be of the same data type as data in the target
array structure. In addition, the dimensions and array region
requested from the array structure must be consistent with the
structure’s rank and dimensions. (The array structure’s data type,
rank, and dimensions may be retrieved using getMODISarinfo
(GMARIN)). If a getMODISarray error message occurs, the data
retrieval will not be performed.

The groupname string provides the facility to select an array
structure placed in a particular HDF ‘Vgroup’ data group.
Alternatively, the entire file will be searched for an array structure
named arrayname if groupname = NULL in C or group is a blank
string (‘) in FORTRAN.

C: int getMODI Sarray(MODFIL *File, char *arrayname, char *groupname, | ong
int start[], long int dimsizes[], void *data)

Input Parameters:

file

IN:  Address of MODFIL structure that is used to
reference the MODIS HDF file containing the target
array structure.

arrayname IN: ASCII string name of the target array structure.
groupname IN: ASCIl string name of the data group containing the

target array structure. If set to NULL, the entire file will
be searched for the array structure named arrayname.

start IN:  Array containing the array structure location to begin
reading the data from the array structure. start must
have the same number of elements as the target array
has dimensions.

dimsizes IN: Array describing the size of the array being retrieved

from the array structure. dimsizes must have the same
number of elements as the target array structure has
dimensions and the product of the array dimensions
must equal the number of elements in data.

Output Parameters:

data
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OUT: Address of the data buffer.
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FORTRAN: | NTEGER FUNCTI ON GVAR (modfil, arrnm, group, start, dims, data)

I NTEGER

modfi Il (MODFILLEN),start(*), dims(*)

CHARACTER* (*) arrnm, group

BYTE

Input Parameters:
modfil IN:

arrnm IN:
group IN:

start IN:

dims IN:

Output Parameters:

data(®)

Array that is used to reference the MODIS HDF file
containing the target array structure.

ASCII string that will be the name of the array.

ASCII string name of the data group containing the
target array structure. If group =’ (blank) the entire
file will be searched for the array structure named arrnm.
Array containing the array structure location to begin
reading the data from the array structure. start must
have the same number of elements as the target array
has dimensions.

Array describing the size of the array being retrieved
from the array structure. dims must have the same
number of elements as the target array structure has
dimensions and the product of the array dimensions
must equal the number of elements in data.

data OUT: Multi-dimensional data array.

Returns: MAPIOK if successful, MFAIL if an error occurs.

Error Message:

Description:

get MODI Sarray unable to read fromthe arrayname array with
a NULL file MODFIL structure.

get MODI Sarray unable to read froman array w thout an

array nane input.

get MODI Sarray unable to read fromthe arrayname array
wi t hout array di nension input.

get MODI Sarray unable to read fromthe arrayname array

wi thout a data buffer.

get MODI Sarray cannot find

get MODI Sarray cannot find
groupname data group.

get MODI Sarray unable to fi

t he arrayname arr ay.

t he arrayname array in the

nd the groupname data group

cont ai ni ng the arrayname array.

February 19, 1998

3-31



M-API Version 2.3 Programmer’s Reference Guide SDST-090C

Error Message: Description:
get MODI Sarray unable to read data frominvalid array This error message
structure locations in the arrayname array. may be preceded by

one of the following
two messages:

SDS footprintOK detected FAIL from HDF procedure
Sdget i nf o.

Unabl e to access data at invalid array structure |ocations
“start[0] ... start[r]”.

get MODI Sarray detected FAIL from HDF procedure SDsel ect
while attenpting to read fromthe arrayname array.

get MODI Sarray detected FAIL from HDF procedure SDgeti nfo
while attenpting to read fromthe arrayname array.

get MODI Sarray detected FAIL from HDF procedure SDwitedata
while attenpting to read fromthe arrayname array.

get MODI Sarray detected FAIL from HDF procedure SDendaccess
while attenpting to read fromthe arrayname array.
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getMODISdiminfo (GMDMIN)

Purpose: Reads the value(s) of a local attribute attached to a specific dimension of
an SDS (array) from a MODIS HDF file.

Description:

getMODISdiminfo (GMDMIN) retrieves the value(s) associated with
an attribute = value pair for a dimension attribute by giving the
array's name and dimension number and the attribute name. If the
attribute cannot be found, the routine will return MFAIL and leave
the passed variable unchanged.

The routine will also fail if the provided data_type is found to be
different from the attribute’s data type or the n_elements is found to
be too small to contain the attribute’s value. getMODISdiminfo
replaces this input information with the actual data type and number
of elements contained in the attribute value (in the case of character
data, it is the length of the string, including the \O’ character). The
values returned by the routine may be used to properly retrieve the
attribute value with a second call to the routine. If a function called
by the routine fails, the routine will set n_elements to zero.

A variable of the proper data type should be passed for the value
parameter. The data type information required to properly use
either routine may be found in Appendix A, M-API-Supplied
Constants and Macros, in this document and Appendix F, Examples
of MODIS Data Product File Definitions, in the M-API User’s Guide.

C: i nt get MODI Sdi mi nf o(MODFI L *Ffile, char *arrayname, char *groupname, |ong
i nt dimension, char *attribute, char *data_type, long int *n_elements,
void *value)

Input Parameters:

file

IN:  Address of MODFIL structure that is used to
reference a MODIS HDF file containing the attribute.

arrayname IN: ASCII string name of the array. Provided macros for

accepted MODIS HDF file array names are listed in
Appendix A, M-API-Supplied Constants and Macros.

groupname IN: ASCII string name of the data group containing the array

structure to which the attribute is attached. If set to
NULL, the entire file will be searched for the array
structure named arrayname.

dimension IN: The dimension number from which the attribute is
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retrieved (0-based).
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attribute IN: ASCII string name of the attribute. Provided macros for

accepted MODIS HDF file attribute names are listed in

Appendix A, M-API-Supplied Constants and Macros.

data_type IN/OUT: Address of data type of the value output. Output

returns with the data type of the retrieved attribute. The
memory size of this arguments should be at least 8 bytes
long.

Permitted C data types:

“int8”
“ui nt 8"
“intl16”
“ui nt 16"
“int32"
“ui nt 32"
“int 64"
“fl oat 32"
“fl oat 64"
“char *”

n_elements IN/OUT: Address of the number of elements the value buffer

Output Parameters:

can contain. Output returns with the number of elements
required to contain the attribute. If a function failure
occurs, the value will be set to zero.

value OUT: Address of value associated with the attribute.

FORTRAN: | NTEGER FUNCTI ON GVDM N( modfil, arrnm, group, dim, attr, dtype

nms, value)
| NTEGER

modfil(3), nms, dim

CHARACTER* (*) group, arrnm, dtype, attr

BYTE

Input Parameters:

modfil IN:

arrnm IN:

group IN:

dim IN:
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value(*)

array that is used to reference a MODIS HDF file
containing the attribute.

ASCII string name of the array. Provided macros for
accepted MODIS HDF file array names are listed in
Appendix A, M-API-Supplied Constants and Macros.
ASCII string name of the data group containing the array
structure to which the attribute is attached. If setto *’
(blank), the entire file will be searched for the array
structure named arrnm.

The dimension number from which the attribute values
will be retrieved (0-based).
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attr IN: ASCII string name of the attribute. Provided macros for
accepted MODIS HDF file attribute names are listed in
Appendix A, M-API-Supplied Constants and Macros.

dtype IN/OUT: ASCII string of data type of the value output.
Output returns with the data type of the retrieved
attribute. The memory size of dtype should be at least 13
characters long.

Permitted FORTRAN data types:
* CHARACTER* ( *)’

* | NTEGER* 1’
Ul NTEGER* 1’
‘| NTEGER* 2’

* Ul NTEGER* 2’
‘| NTEGER* 4’

* Ul NTEGER* 4’
‘| NTEGER* 8’

* Ul NTEGER* 8’

‘ REAL* 4’

‘* REAL* 8’

nms IN/OUT: The number of elements available in the value
array. Output returns with the number of elements
required to contain the attribute. If a function failure
occurs, the value will be set to zero.

Output Parameters:
value OUT: Values associated with the attribute.

Returns:  MAPIOK if successful, MFAIL if value cannot contain the retrieved
attribute value, the data type is different, the attribute cannot be found, or
an error occurs.

Error Message: Description:
get MODI Sdi m nfo unabl e continue with enpty n_el enents.

get MODI Sdi m nfo unable to access an array attribute
wi t hout an attribute nanme input.

get MODI Sdi m nfo unable to access the attribute attribute No arrayname attribute
wi thout the name of the array it is associated with. was provided.

get MODI Sdi m nfo cannot find array “arrayname”.
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Error Message:

get MODI Sdi mi nfo unable to find the groupname data group
cont ai ni ng the arrayname array.

searchMODI Sgroup fails to search object objectname in
group groupname because Vattach fails.

sear chMODI Sgroup unable to find the specified Vgroup
group groupname.

searchMODI Sgroup fails to obtain objectname's tag and
ref erence nunber.

get MODI Sdi mi nfo cannot find the arrayname array in the
groupname data group.

get MODI Sdi mi nfo detected FAIL retrieving the data type
string for the attribute attribute using
DFNT_t o_dat at ype.

get MODI Sdi mi nfo cannot find | ocal array dimension
attribute attribute.

get MODI Sdi mi nfo detected FAIL from HDF procedure SDsel ect

attenpting to read the attribute attribute

get MODI Sdi mi nfo detected FAIL from HDF procedure
SDgetinfo attenpting to read the attribute attribute.

get MODI Sdi mi nfo detected FAIL from HDF procedure
Shattrinfo attenpting to read the attribute attri bute.

get MODI Sdi mi nfo unable to retrieve an attribute attribute

for di mension dimension. The arrayname array has rank
di mensi ons.

get MODI Sdi mi nfo detected FAIL from HDF procedure
SDgetdinid attenpting to read the attribute attri bute.
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Description:

This may be preceded
by one of the following
three messages:

The Vdata array could
not be found in the
specified Vgroup data
group.

M-API currently does
not recogniize the HDF
number types 3
(unsigned char), 7
(float128), 27
(unsigned int64), 28
(int128), 30 (unsigned
int128), 42 (charl6),
43 (unsigned char 16),
or any greater than 512
(machine specific,
custom, or little endian
storage formats).

3-36



M-API Version 2.3 Programmer’s Reference Guide

Error Message:

get MODI Sdi mi nfo detected FAIL from HDF procedure
SDreadattr attenpting to read the attribute attri bute.

get MODI Sdi mi nfo unable to read | ocal array attribute
wi t hout output buffer for attribute.

get MODI Sdi mi nfo detected FAIL from HDF procedure

SDendaccess attenpting to read the attribute attribute.

WARNI NG Vgroup groupname contai ns non-exi sting SDS
object with reference ID ref_id.
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Description:

*n_elements is setto 0
if any of the above
errors associated with
the messages occur.

Information about an
SDS array structure
that doesn't really exist
has been found in the
Vgroup data group
being accessed. While
this will not directly
prevent reading the
specified local array
attribute, it does
identify a probable
defect in the HDF file.
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getMODISdimname (GMDNAM)

Purpose: Obtains the name of a specific dimension in an array structure.

Description: getMODISdimname (GMDNAM) retrieves the name of an HDF
dimension associated with an array structure given the array's name
and the dimension’s number. If the dimension name cannot be found,
the routine will return MFAIL (-1). This routine does not retrieve a
"long_name" dimension attribute. However, getMODISdiminfo can
retrieve such a dimension label (if it exists).

The groupname string provides the facility to select an array structure
placed in a particular HDF 'Vgroup' data group. Alternatively, the
entire file will be searched for an array structure named arrayname if
the argument groupname = NULL in C or group is a blank string (") in
FORTRAN.

C: int getMOD Sdi mane(MODFIL *file, char *arrayname, char *groupname,
I ong int dimension, char *dimname)

Input parameters:

file

arrayname
groupname

dimension

IN:

IN:
IN:

IN:

Output parameters:

Address of MODFIL structure that is used to
reference a MODIS HDF file containing the local
dimension name.

ASCII string name of the target array structure.

ASCII string name of the data group containing the
target array structure. If set to NULL, the entire file will be
searched for the array structure named arrayname.

The dimension number to which the dimension name is
attached (0-based). The 0 dimension of an HDF SDS
array structure is associated with the least rapidly
varying array index.

dimname OUT: ASCII string for the dimension name. Provided array
should be at least 256 bytes long.
FORTRAN: | NTEGER FUNCTI ON GVDNAM modfil, arrnm, group, dim, dname)

| NTEGER modfil( MCDFI LLEN), dim
CHARACTER *(*) arrnm, group, dnam

Input parameters:

modfil

arrnm
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IN:

IN:

Array that is used to reference the MODIS HDF file
containing the dimension name.
ASCII string name of the target array structure.
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group IN: ASCII string name of the data group containing the
target array structure. If group = ‘' (blank), the entire file
will be searched for the array structure named arrnm.

dim IN: The dimension number to which the dimension name is

attached (0-based). The 0 dimension of an HDF SDS
array structure is associated with the most rapidly
varying array index.

Output parameters:
dname OUT: ASCII string for the dimension name. Provided array
should be at least 256 bytes long.

Returns: MAPIOK if successful, MFAIL if an error occurs.

Error Message: Description:

get MODI Sdi mane unabl e to read the nane of a di nmension w thout
the nane of array it is associated wth.

get MODI Sdi mane unable to read the name of a dinension in the
arrayname array with an invalid MODIS file structure input.

get MODI Sdi mmane unable to read the nane of a arrayname array's
di mensi on nane w thout an output character string.

get MODI Sdi mane detected MFAIL from MAPI internal function
get MODI Sarrayid while attenpting to obtain the name of
di nensi on dimension in the arrayname array.

get MODI Sdi mane unabl e to read the dinmension nane of the non-
exi stent di nmension dimension of the arrayname array.

get MODI Sdi mane detected FAIL from HDF procedure SDgetdi m d
attenpting to read the nane of an arrayname array's di nension.

get MODI Sdi mmane detected FAIL from HDF procedure SDsetdi mane
attenpting to read the nane of an arrayname array's di nension.
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getMODISECSinfo (GMECIN)

Purpose: Toretrieve the value of a parameter from an HDF PVL text block.

Description:

In HDF-EQOS, parameters are collected together to form a text block
using PVL. Then the text block is stored in HDF as a single attribute.
getMODISECSinfo (GMECIN) retrieves the value of a parameter
from the PVL text block.

In order to obtain the value(s) of a parameter inside a PVL text
block, the function reads the PVL text block specified by
PVLAttrName from the MODIS file, creates the internal ODL tree
structure from the PVL text block, and searches the tree structure to
retrieve the value of a parameter. The tree structure is then saved
internally for consecutive searches in the same PVL text block.

If multiple parameters will be retrieved from the same PVL block,
perform the follwoing:

For C, set PVLAttrName to the HDF PVL attribute name in the first
call and set it to NULL for consecutive calls. If the next call is to
retrieve the value of a parameter in a different PVL text block, set the
PVLAttrName to the new PVL attribute name. The saved old tree
structure will be deleted automatically and a new ODL tree will be
created and saved.

For FORTRAN, set pviname to the HDF PVL attribute name in the
first call and set it to blank (' ') for consecutive calls. If the next call is
to retrieve the value of a parameter in a different PVL text block, set
the pviname to the new PVL attribute name. The saved old tree
structure will be deleted automatically and a new ODL tree will be
created and saved.

When all the calls to getMODISECSinfo are complete, it should be
called once more with both PVLAttrName and parmName set to
NULL in C or pviname and pvname set to blank (" ') in FORTRAN.
This will release any memory allocated by the function. In addition,
this will reduce memory leaks.

C: i nt get MODI SECSi nfo(MODFI L *Ffille, char *PVLAttrName, char *parmName,
char *data_type, long int *n_elements, void *value)

Input Parameters:

file
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IN: Address of MODFIL structure that is used to
reference the MODIS HDF file containing the target PVL
attribute.
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PVLAttrName

parmName

IN:

IN: ASCIl string name of the HDF attribute which
contains the PVL text block. Setting PVLAttrName to
NULL while parmName is not NULL will result in
searching the last PVL text block for the value of
parmName parameter.

ASCII string name of a parameter whose value will be
retrieved. Setting both PVLAttrName and parmName to
NULL will release the memory occupied by the internal
ODL tree. The parmName can be the parameter name
only or a combination of the name and the class which
will be represented as "name.class".

n_elements IN/OUT: Address of the number of memory elements as

data_type available in the value array. The attribute's
value will not be retrieved unless *n_elements indicates
that sufficient space is available in value.
getMODISECSinfo replaces n_elements with the
number of elements required to contain the metadata. If
the parameter cannot be found, *n_element will be left
unchanged or set to O if a called function returns an
error. This argument must not be the address of a
constant.

SPECIAL CASE for multiple strings:
If there are multiple character strings for the parameters,
strings will be packed together and returned in value .
The separator between strings is \O". The low 16 bit of
n_elements will return the total bytes in the values,
including the "\0's between the strings and the '\O' at the
end of the last string. The part above the low 16 bits will
return number of strings packed - 1. To obtain how many
strings were retrieved, do the calculation:

n_strings = *n_elements/65536 + 1

n_bytes = *n_elements%65536

Therefore, if *n_elements is less than 65536, there is
only one string in value and *n_elements is the number
of bytes (characters) in the string, including the last \O'.

The M-API module substrMODISECSinfo can be used to
unpack the ECS metadata that has been retrieved by
getMODISECSinfo.

data_type IN/OUT: Data type of value. Output is replaced with the data
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type of the retrieved metadata. There are only 3 data
types in PVL:
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Output Parameters:

"char *"

"int32"

"float64"
However, "float32" may be used in the input. If the value
of the parameter is "float64" type, this function will return
the value (s) in "float32" if users set the input value of
dtype to "float32". This argument must be a variable. The
memory size for dtype should be at least
DATATYPELENMAX bytes long

value OUT: buffer for the value. User should allocate enough

memory for this buffer. If there are multiple data values in
character type, the value will be placed consecutively. If
the data value type is "char *", strings will be separated
by \0'.

FORTRAN: | NTEGER FUNCTI ON QGVECI N(modfil, pvlname, pname, nms, dtype,

pvalue)

| NTEGER modfil( MODFI LLEN), nms
CHARACTER* (*) pvlname, pname, dtype
BYTE pvalue

Input Parameters:

modfil IN:

pviname IN:

pname IN:

MODFIL file array that is used to reference the MODIS
HDF file containing the target PVL attribute.

ASCII string name of the HDF attribute which contains
the PVL text block. Setting pviname to * * (blank) while
pname is not equal to ‘ ’ (blank) will result in searching
the last PVL text block for the value of pname parameter.
ASCII string name of a parameter whose value will be
retrieved. Setting both pviname and pname to ‘'’
(blank) will release the memory occupied by the internal
ODL tree. The pname could be the parameter name only
or a combination of name and class represented as
"name.class".

nms IN/OUT: The number of memory elements as dtype
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available in the value array. The attribute's value will not
be retrieved unless nms indicates that there is sufficient
space available in value. getMODISECSinfo replaces
this input with the number of elements required to
contain the metadata. If the parameter cannot be found,
*nms will be left unchanged or set to O if a function error
occurs. This argument must be a variable.
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SPECIAL CASE for multiple strings:

If there are multiple character strings for the parameters, strings will
be packed together and returned in value . The separator
between strings is \O' (humerical value 0). The low 16 bit of
nms will return the total bytes in value, including the "\O's.
The part above the low 16 bits will return ( number of strings
packed - 1). To obtain how many string retrieved, do the
calculation:

n_strings = nms/65536 + 1
n_bytes = MOD(nhms, 65536)

Therefore, if nms is less than 65536, there is only one string in value

and nms is the number of bytes (characters) in the string.

The M-API module SMECIN can be used to unpack the ECS
metadata that has been retrieved by GMECIN.

dtype IN/OUT: Data type of pvalue. Output is replaced with the

data type of the retrieved metadata. There are only 3
data types in PVL:

' CHARACTER* (*)

' | NTEGER* 4'

' REAL* 8'

However, "REAL*4" may be used as input. If the value of
the parameter is in 'REAL*8' type, this function will return
in 'REAL*4" if users set the input value of dtype to
'REAL*4'. This argument must be a variable.The
memory size for dtype should be at Ileast
DATATYPELENMAX bytes long

pvalue OUT: Buffer for the pvalue. User should allocate enough

memory for this buffer. If there are multiple data values,
the value will be placed consecutively. If the data value
type is "CHARACTER*(*)" each string occupies 100
bytes, i.e, first string starts at O byte, the second string
starts at 100 bytes. If the real length of the string is less
than 100, the remaining bytes are setto ' ".

Returns: MAPIOK if successful, MFAIL if an error occurs.

Error Message: Description:

get MODI SECSi nfo can not continue w thout the n_el ements

i nput .
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Error Message: Description:

get MODI SECSi nfo unabl e to access an ECS met adata wi t hout
t he parameter nanme input.

get MODI SECSi nfo unabl e to access the parmName net adat a
wi t hout the name of the global attribute it is stored

wi t hi n.

get MODI SECSi nfo unabl e to access the parmName net adat a
fromECS gl obal attribute PVLAttrName wi thout the data
type input.

get MODI SECSi nfo detected fails in procedure MPVL20DL
while attenpting to retrieve paraneter parmName from ECS
gl obal attribute PVLAttrName.

get MODI SECSi nfo can not find the parmName mnet adat a.

get MODI SECSi nfo found the val ue for paranmeter parmName is
undef i ned.

get MODI SECSi nfo unabl e to access the parmName net adat a
wi t hout the output data buffer.

get MODI SECSi nf o found unknown ODL val ue type
valueNode->item.type for paraneter parmName.
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getMODISfields (GMFLDS)

Purpose: Retrieves the number of records, number of fields, the field names, data
types, and the class of a specified MODIS HDF file table structure.

Description: getMODISfields (GMFLDS) retrieves the essential characteristics of
an HDF Vdata table structure contained in a MODIS HDF file. This
provides the information needed to properly read data from the table
structure using getMODIStable (GMTBL) or to write to it using
putMODIStable (PMTBL). If any of the output parameters are set to
NULL, then that parameter is not retrieved. An error (MFAIL) will be
returned if:

1. The output strings are not long enough to contain the data type or
field name strings for all the Vdata's fields,

2. An unknown (e.g., not supported by the M-API) number type is
encountered, or

3. An HDF routine FAILs.

The data type string (if requested) will be returned truncated to the
point where the fault occurred. stringlen, the address of the length
of the data_type and fieldname output strings, is a required input if
either of these strings is to be retrieved. It is normally revised to
contain the actual array length required to hold the larger ot the two
output strings. If error 2 or 3 occurs, however, *stringlen is set to 0.

The groupname string provides the facility to select a table structure
existing in a particular HDF ‘Vgroup’ data group. Alternatively, the
entire file will be searched for a table structure named tablename if
groupname = NULL in C or group = ‘"’ (blank) in FORTRAN.

C: int getMODI Sfields(MODFIL *file, char *tablename, char *groupname,
long int *stringlen, long int *recno, long int *fieldno, char
*fieldname, char *data_type, char *classname)

Input Parameters:

file IN: Address of MODFIL structure that is used to reference
the MODIS HDF file containing the target table structure.

tablename IN: ASCII string name of the target table structure.

groupname IN: ASCIl string name of the data group containing the
target table structure. If set to NULL, the entire file will
be searched for the table structure named tablename.

stringlen IN/OUT: Address of minimum length of fieldname and
data_type arrays. Returns the minimum array length
actually required to hold the longer of the two strings. It
is set to O if a functional error occurs.

February 19, 1998 3-45



M-API Version 2.3 Programmer’s Reference Guide SDST-090C

Ouput parameters:

recno OUT: Number of records (rows) present in the table
structure.

fieldno OUT: Number of fields (columns) present in the table
structure.

fieldname  OUT: Array of comma-delimited ASCII string table headers.
data_type OUT: Array of comma-delimited data types for each table
field.

Possible C data types:
“int8”
“ui nt 8”
“int16”
“uint 16”
“int32”
“ui nt 32"
“int64”
“fl oat 32”
“fl oat 64”

classname OUT: ASCII string for the class name of the table structure.
Provided array should be at least VSNAMELENMAX
(64) bytes long.

FORTRAN: | NTEGER FUNCTI ON GWLDS (modfil, tblnm, group, striln, recno,
fldno, fldnm, dtype, clss)
i nteger modfil(3), strin, recno, fldno
character*(*) tblnm, group, dtype, clss, fldnm

Input Parameters:

modfil IN: M-API FORTRAN file array that is used to reference the
MODIS HDF file containing the target table structure.

tblnm IN: ASCII string name of the target table structure.

group IN: ASCII string name of the data group containing the

target table structure. If setto '’ (blank), the entire file
will be searched for the table structure named tblnm.

Output Parameters:
strin OUT: Returns the minimum string length actually required to
hold the longer of the two strings. It is set to O if a
functional error occurs.

recno OUT: Number of records (rows) present in the table structure.

fldno OUT: Number of fields (columns) present in the table
structure.

fldnm OUT: ASCII string of comma-delimited ASCIl string table
headers.
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dtype OUT: ASCII string of comma-delimited data types for each

table field.

Permitted FORTRAN data types:

* CHARACTER* ( *)’
* | NTEGER* 1’
* Ul NTEGER* 1’
* | NTEGER* 2’
* Ul NTEGER* 2’
* | NTEGER* 4’
* Ul NTEGER* 4’
* | NTEGER* 8’
* Ul NTEGER* 8’
‘ REAL* 4’

‘ REAL* 8’

class OUT: ASCII string for the class name of the table structure.
Provided array should be at least VSNAMELENMAX

(64) bytes long.

Returns:  MAPIOK if successful, MFAIL if unable to retrieve all the requested
outputs or unable to attach to the Vdata at all.

Error Message:

get MODI Sfi el ds unabl e to access the tablename
table with a NULL file MODFIL structure.

get MODI Sfi el ds unable to access a table without a
tabl e name input.

get MODI Sfi el ds cannot find tablename tabl e.

get MODI Sfi el ds unable to find the groupname data
group containing the tablename tabl e.

searchMODI Sgroup fails to search object
objectname in group groupname because Vattach
fails.

sear chMODI Sgroup unable to find the specified
Vgroup group groupname.

get MODI Sfi el ds cannot find the tablename table in
t he groupname data group.

searchMODI Sgroup fails to obtain objectname's tag
and reference nunber.

get MODI Sfi el ds detected FAIL from HDF procedure
VSattach attenpting to access the tablename
tabl e.
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Description:

This may be preceded by one of
the following two messages:

This may be preceded by the
following message:

The Vdata table could not be
found in the specified Vgroup
data group.
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Error Message:

get MODI Sfi el ds detected FAIL from HDF procedure
VSget fi el ds.

get MODI Sfi el ds detected FAIL retrieving the data
usi ng

type string for the +tablename table

Vf dat at ypes.

VFdat at ypes detected FAIL from HDF routine
Vfnfields.

VFdat at ypes det ected unrecogni zed HDF nunber
type.

M APl currently does not recognize nunber types 3

(unsi gned char), 7 (float128), 27 (unsigned
int64), 28 (int128), 30 (unsigned int128), 42
(char16), 43 (unsigned char 16), or any greater
than 512 (nmachine specific, custom or little
endi an storage formats).

get MODI Sfi el ds detected FAIL from HDF procedure
VSi nqui re.

get MODI Sfields unable to fit tablename table's
<string length> byte field nanes string into
out put string of unknown | ength.

get MODI Sfields unable to fit the tablename
table's <string length> byte field nanmes into
*stringlen byte output string.

get MODI Sfields unable to fit tablename table's
data types string into output string of unknown
| engt h.

get MODI Sfields unable to fit the tablename
table's <string length> byte data types into
*stringlen byte output string.

VFdat at ypes unable to fit data types into output
string.
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Description:

A problem occurred with retrieving
information about the number and
names of the table’s fields.

This error message may be
preceded by one of the following
two messages:

A problem occurred with retrieving
information about the number of
records in the table.

The length of the output string
fieldname was not provided in the
parameter stringlen.

stringlen will return the array
length required to hold the table’s
field names.

The length of the output string
data_type was not provided in the
parameter stringlen.

This error message will be
preceded by:

stringlen will return the array
length required to hold the table’s
data type string. If both the field
names and the data types were
requested, the larger of the two
array lengths is returned.
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getMODISfileinfo (GMFIN)

Purpose: Reads the value(s) of a global attribute from a MODIS HDF file.

Description:

getMODISfileinfo retrieves the value(s) associated with an attribute =
value(s) pair given the attribute name. If the attribute cannot be found,
the routine will return MFAIL and the passed variable unchanged.

The routine will also fail if the provided data type is found to be
different than the attribute’s data type or the n_elements is found to be
too small to contain the attribute’s value(s). getMODISfileinfo replaces
this input information with the actual data type and number of elements
contained in the attribute value(s) (in the case of character data, it is
the length of the string, including the \0’ character). These attribute’s
attributes may be used to properly retrieve the attribute value with a
second call to the routine. If a function failure occurs, n_elements will
be set to zero.

A variable of the proper data type should be passed for the value
parameter. The data type information required to properly use either
routine may be found in Appendix A, M-API-Supplied Constants and
Macros, in this document and Appendix F, Example of MODIS Data
Product File Definitions of the M-API User's Guide. Appendix A has a
listing for each M-API provided attribute’s attributes that include the
data type, the format, and/or specific values associated with it.

C: int getMODI Sfileinfo(MODFIL *file, char *attribute, char *data_type,

[ ong i nt

*n_elements, void *value)

Input Parameters:

file IN: Address of MODFIL structure that is used to reference a

MODIS HDF file containing the attribute.

attribute IN: ASCII string name of the attribute. Provided macros for

accepted MODIS HDF file attribute names are listed in
Appendix A, M-API-Supplied Constants and Macros.

data_type IN/OUT: Address of data type of the value output. Output
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returns with the data type of the retrieved attribute.

Permitted C data types:
“int8”
“uint8”
“int16”
“ui nt 16"
“int32”
“ui nt 32"
“int 64"
“fl oat 32"
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“f 1 oat 64"
“char *”

n_elements IN/OUT: Address of number of elements available in the
value array. Output returns with the number of elements
required to contain the attribute. If a function failure
occurs, n_elements will be set to zero. If the requested
attribute does not exist, n_elements will be unchanged.

Output parameters:
value OUT: Address of value(s) associated with the attribute.

FORTRAN: | NTEGER FUNCTI ON GVFI N(modfil, attr, dtype, nms, value)
| NTEGER modfil( MODFI LLEN), nms
CHARACTER* (*) dtype, attr

BYTE value(*)
Input parameters:
modfil IN: Array that is used to reference a MODIS HDF file
containing the attribute.
attr IN: ASCII string name of the attribute. Provided macros for

accepted MODIS HDF file attr names are listed in
Appendix A, M-API-Supplied Constants.

dtype IN/OUT: Data type of the value output. Output replaces with
the data type of the retrieved attribute. This memory size
of this character should be at least 13 characters long.

Permitted FORTRAN data types:
* CHARACTER* (*)’

* | NTEGER* 1’
Ul NTEGER* 1’

* | NTEGER* 2’

* Ul NTEGER* 2’

‘| NTEGER* 4’

* Ul NTEGER* 4’

‘| NTEGER* 8’

* Ul NTEGER* 8’

‘ REAL* 4’

‘* REAL* 8’

nms IN/OUT: Number of elements the value buffer can contain.
Output replaces with the number of elements required to
contain the attribute. If a function error is occur, the value
is set to zero. If the requested attribute does not exist,
nms will be unchanged.

Output parameters:
value OUT: Values associated with the attribute.
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Returns: MAPIOK if successful, MFAIL if value cannot contain the retrieved
attribute value, the attribute cannot be found, or an error occurs.

Error Message: Description:

get MODI Sfil ei nfo unable continue with enpty n_el ements.

get MODI Sfil ei nfo unable to access a file attribute w thout
an attribute nane input.

get MODI Sfil ei nfo unable to access the attribute file
attribute without data type input.

get MODI Sfil ei nfo unable continue with an invalid MODI'S file
structure input.

get MODI Sfil einfo cannot find file attribute attribute.

get MODI Sfil ei nfo detected FAIL from HDF procedure
Shattrinfo attenpting to read the attribute file attribute.

get MODI Sfil ei nfo unable to recogni ze the HDF nunerical data
type <nunber type> while attenpting to read the attribute
file attribute.

get MODI Sfil einfo unable to read file attribute w thout
out put buffer for attribute.

get MODI Sfil ei nfo detected FAIL from HDF procedure
SDreadattr attenpting to read the attribute file attribute.
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getMODIShobjid (GMHOID)

Purpose: Retrieve the ID of an existing HDF object (either array or table) in a
MODIS HDF file so that a M-API application can directly call the HDF
library functions to access the data in a MODIS HDF file.

Description: getMODIShobjid (GMHOID) returns the HDF object id. The
application program can directly use this ID in the native HDF library
function calls because the HDF object is already attached. If the type
is specified as MODIS_ARRAY, the return value is an array ID (sds
id). If the type is MODIS_TABLE, the return value is the table ID
(vdata id). The intended use of this function is to allow M-API
applications to call HDF functions directly. The call sequence in a
M-API application should be:

1. Use openMODISfile to open a MODIS HDF file.

2. Call getMODIShobjid to obtain an object's HDF id.

3. Call HDF library functions by using the obtained id.

4. Call closeMODISfile or completeMODISfile to end the access.

The calls to HDF library functions can be mixed with calls to M-API
functions.

NOTE: Do not use the HDF VSdetach (for table) or SDendaccess
(for array) to end the access to the object. The
closeMODISfile/completeMODISfile will take care of all opened
objects. If an application program needs to end the access to an
object while keeping the MODIS file open, use the M-API function
endMODISobjaccess.

C: int get MODI Shobjid (MODFIL *file, char *name, char *group, |ong int
type, char *access)

Input Parameters:

file IN: Address of MODFIL structure that is used to reference a
MODIS HDF file containing objects to be accessed
(Vdata or SDS).

name IN:  The name of the object.

group IN:  The name of the group to which objects belongs. If set to
NULL, the entire file will be searched for the object
named name.

type IN: The type of object: MODIS_ARRAY (for SDS, the
numerical value is 720, the same value as
DFTAG_NDG), MODIS_TABLE (for Vdata, the
numerical value is 1962, the same value as
DFTAG_VH).
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access IN:

"r' The object is attached for ready only.

"w" The object is attached for read/write.
If the MODIS file is opened for read only and the
application program calls this function to obtain an
object ID with write operation, the function will return an
error.

Output Parameters: N/A

FORTRAN: | NTEGER FUNCTI ON GvHO D (modfil, name, group, type, access)

| NTEGER

modfi Il (MODFILLEN), type

Character*(*) name, group, access

Input Parameters:

modfil IN:
tbinm IN:
group IN:

type IN:

access IN:

Array that is used to reference the MODIS HDF file.
ASCII string name of the source table structure.
ASCII string name of the data group containing the
source table structure. If setto ‘' (blank), the entire file
will be searched for the table structure named tbinm.
The type f object: MODIS_ARRAY (for SDS, the
numerical value is 720, the same value as
DFTAG_NDG), MODIS_TABLE (for Vdata, the numerical
value is 1962, the same as DFTAG_VH).

r The object is attached for ready only.

"W"  The object is attached for read/write.
If the MODIS file is opened for read only and the
application program calls this function to obtain an
object ID with write operation, the function will return an
error.

Output Parameters: N/A

Returns:  The object ID or MFAIL.
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getMODIStable

(GMTBL)

Purpose: Retrieves data records from a MODIS HDF file table structure.

Description:

getMODIStable (GMTBL) retrieves one or more fields of data from
one or more records from an HDF Vdata table structure contained in
a MODIS HDF file. The data are placed in the data buffer in
consecutive records and in the order that the input fieldname are
listed. The length of this buffer must be able to contain all the fields
requested times the number of records requested. If the buffsize
input indicates that it is too small to contain the actual quantity of
data requested, getMODIStable will fail and return the actual
buffsize required. The output data buffer must be at least this size.

The groupname string provides the facility to select a table structure
placed in a particular HDF ‘Vgroup’ data group. Alternatively, the
entire file will be searched for a table structure named tablename if
groupname = NULL in C or group =’ (blank) in FORTRAN.

C: int getMODI Stabl e(MDFIL *file, char *tablename, char *groupname,
char *fieldname, long int start, long int recno, long int *buffsize,
unsi gned char *data)

Input Parameters:

file

IN: Address of MODFIL structure that is used to reference
the MODIS HDF file containing the target table
structure.

tablename IN: ASCII string name of the target table structure.
groupname IN: ASCII string name of the data group containing the

target table structure. If set to NULL, the entire file will
be searched for the table structure named tablename.

fieldname IN: Array of comma-delimited ASCII string table headers.

The data from each field will appear in the same order
as the headers.

start IN: Zero-based record location to begin reading the data
from the table structure.

recno IN: Number of records to retrieve from the table structure.

buffsize IN/OUT: Address of the data buffer size on input, in bytes.
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The buffer must be at least this size. buffsize will
normally return the number of bytes of data successfully
retrieved. If the buffer is too small, however, the routine
returns MFAIL and buffsize will contain the size the
buffer must be to contain the output data. It is set to O if
a functional error occurs, making output size
determination unreliable.

3-54



M-API Version 2.3 Programmer’s Reference Guide SDST-090C

Output Parameters:
OUT: Address of the data buffer.

data

FORTRAN: | NTEGER FUNCTI ON GMrBL( modfil, tblnm, group, field, start, recno,

bsize, data)

| NTECER modfil(3), start, bsize
CHARACTER* (*) tblnm, group, field
BYTE data(*)

Input Parameters:

modfil
tbinm

group

field

start

recno
bsize

IN:
IN:
IN:

IN:

IN:

IN:

Array that is used to reference the MODIS HDF file.
ASCII string name of the source table structure.

ASCII string name of the data group containing the
source table structure. If setto ‘’ (blank), the entire file
will be searched for the table structure named tbinm.
Array of comma-delimited ASCII string table headers.
The data from each field will appear in the same order
as the headers.

Zero-based record location to begin reading the data
from the table structure.

Number of records to retrieve from the table structure.

IN/OUT: data buffer size on input, in bytes. The buffer must

Output Parameters:
OUT: the data buffer.

data

be at least this size. bsize will normally return the
number of bytes of data successfully retrieved. If the
buffer is too small, however, the routine returns MFAIL
and bsize will contain the size a buffer must be to
contain the output data. It is set to O if a functional error
occurs.

Returns: MAPIOK if successful, MFAIL if an error occurs.

Error Message:

Description:

get MODI St abl e unabl e conti nue wi thout buffer size A location for buffsize

i nf ormati on.

information was not
provided.

get MODI St abl e unable to read fromthe tablename table
with a NULL file MODFIL structure.

get MODI St abl e unable to read froma table without a table

name i nput.

February 19, 1998

3-55



M-API Version 2.3 Programmer’s Reference Guide

Error Message:

get MODI St abl e unable to read fromthe tablename table
wi thout a data buffer.

get MODI St abl e cannot find tablename tabl e.

get MODI St abl e unable to find the groupname data group
contai ning the tablename tabl e.

searchMODI Sgroup fails to search object objectname in
group groupname because Vattach fails.

sear chMODI Sgroup unable to find the specified Vgroup
group groupname.

get MODI St abl e cannot find the tablename table in the
groupname data group.

searchMODI Sgroup fails to obtain objectname's tag and
ref erence nunber.

get MODI St abl e detected FAIL from HDF procedure VSattach

attenpting to access the tablename table.

get MODI St abl e unabl e to read data fromthe tablename
table frominvalid table structure record start.

get MODI St abl e unabl e to read data fromthe tablename
table frominvalid table structure |ocations.

get MODI St abl e detected FAIL from HDF procedure
VSsetfields attenpting to read tablename tabl e.

get MODI St abl e detected FAIL from HDF procedure VSsizeof

attenpting to read tablename tabl e.

get MODI St abl e detected FAIL from HDF procedure VSseek
attenpting to read tablename tabl e.

get MODI St abl e detected FAIL from HDF procedure VSread
attenpting to read tablename tabl e.

February 19, 1998

SDST-090C

Description:

This may be preceded
by one of the following
two messages:

This may be preceded
by the following
message:

The Vdata table could
not be found in the
specified Vgroup data
group.

Either access to some
records or one or more
fields requested do
not exist in the table.

*buffsize is set to O if
any of the errors
associated with the
messages above
occurs.
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Error Message:

get MODI St abl e detected FAIL from HDF procedure VSinquire.

get MODI St abl e unable to fit <output size> bytes of
tablename table's data into a buffsize byte out put
buffer.

WARNI NG Vgroup groupnane contai ns non-exi st Vdata obj ect
with reference ID ref_id.

WARNI NG get MODI St abl e retrieved dunmmy record fromenpty
t abl e tablename.
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Description:

Should this error
occur, getMODIStable
will still return MAPIOK
(because the data
were successfully
retrieved) and
*puffsize is set
correctly.

getMODIStable will not
attempt to write to the
data output buffer, but
it will return the buffer
length (in bytes)
required to hold the
requested records
from the table.

Information about a
Vdata table that
doesn't really exist has
been found in the
Vgroup data group
being accessed. While
this will not directly
prevent reading the
specified Vdata table, it
does identify a
probable defect in the
HDF file.

The record retrieved
from the table does not
contain geophysical
data. getMODIStable
returns MAPIOK (0),
however. This situation
can only occur if NO
geophysical data were
written into the table or
the single record in the
Vdata was not written
using M-API.

3-57



M-API Version 2.3 Programmer’s Reference Guide SDST-090C

MODISsizeof (MSIZE)
Purpose: Returns the number of bytes required for a string of data types.

Description: M-API uses a set of standard strings to describe the data types
stored in array and table structures. These strings are returned, for
example, by the routine getMODISardims (GMARDM) to describe
the data type of the target array structure. MODISsizeof (MSIZE)
returns the number of bytes required to store a data type given this
data type string. The input string may be a series of comma
delimited data type strings, in which case the total number of bytes
needed to store the record described by the string is returned.

C: [ ong i nt MODI Ssi zeof (char *data_type)

Input Parameters:
data_type IN: String of comma-delimited data types.

Permitted C data types:
“int8”
“ui nt 8"
“int16”
“uint 16”
“int 32"
“ui nt 32”
“int 64"
“fl oat 32"
“fl oat 64~
“char *”

Output Parameters: N/A

FORTRAN: | NTEGER FUNCTI ON MBI ZE( dtype)
CHARACTER* (*) dtype

Input Parameters:
dtype IN:  String of comma-delimited data types.
Permitted FORTRAN data types:
* CHARACTER* (*)’

‘| NTEGER* 1’

“ Ul NTEGER* 1’

‘| NTEGER* 2’

“ Ul NTEGER* 2’

‘| NTEGER* 4’

Ul NTEGER* 4’

‘| NTEGER* 8’

“ Ul NTEGER* 8’

* REAL* 4’

‘* REAL* 8’
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Output Parameters: N/A

Returns:  Number of bytes required for a string of data types or MFAIL if the data
type was not identified.
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openMODISfile (OPMFIL)
Purpose: Opens a file for access by the M-API routines.

Description: openMODISfile (OPMFIL) opens a file and creates a HDF structure
to allow the M-API routines access to the file. openMODISfile must
be called to produce the MODFIL structure before any of these C
routines can access it. Note that setting the file access to “w”
creates a file and will overwrite a pre-existing one. openMODISfile
will close the file and return null outputs if an error occurs.

C: MODFI L * openMODI Sfil e(char *filename, char *access)

Input Parameters:
filename IN:  Complete path and filename for the file to be opened.
access IN:  Standard C access mode.

Permitted access mode:

“r Open for read only.
“w Create for read/write.
“a”  Open for read/write.

Output Parameters: N/A

FORTRAN: | NTEGER FUNCTI ON OPMFI L ( fname, access, modfil)
CHARACTER* (*) fname, access
| NTEGER modfi I (MODFILLEN)

Input Parameters:

fname IN: Complete path and filename for the file to be opened.
access IN:  Access mode.
One of:

‘r Open for read only.
‘W’ Create for read/write.
‘@’ Open for read/write.

)

Output Parameters:

modfil OUT: Array that is used to reference the file in all other
M-API routines. The array will return all zeroes if an error
occurs.

Returns: MODFIL structure that is used to reference the file in all other M-API C
routines or NULL if an error occurs.
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Error Message:

openMODI Sfile unable to access a file without a filenane
i nput .

openMODI Sfile unable to open file filename without access
node i nput.

openMODI Sfile unable to allocate nenory for a MDIS file
structure for file Filename.

openMODI Sfile unabl e to recogni ze access type access to
open file Filename.

openMODI Sfile unable to find file Ffilename.

openMODI Sfile detected FAIL from HDF procedure SDstart
opening file filename.

openMODI Sfile detected NULL from HDF function

SDI handl e_from.id accessing file filename.

openMODI Sfile unable to all ocate nenory for the MODIS
filename filename.

February 19, 1998
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Description:

May be unable to open
the HDF file because it
is write-protected.
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putMODISarinfo (PMARIN)

Purpose: Attach a local metadata attribute/value pair to a MODIS array.

Description: putMODISarinfo (PMARIN) stores an attribute = value(s) metadata
pair to the indicated array. If the attribute already exists, the value(s)
will be updated.

C: i nt put MODI Sari nfo(MODFIL *file, char *arrayname, char *groupname,
char *attribute, char *data type, long int n_elements, void *value)

Input Parameters:

file IN:

arrayname  IN:

groupname IN:

attribute IN:

data_type IN:

Address of MODFIL structure that is used to reference a
MODIS HDF file receiving the metadata.

ASCII string name of the array. Provided macros for
accepted MODIS HDF file array names are listed in
Appendix A, M-API-Supplied Constants and Macros.
ASCII string name of the data group containing the array
structure to which the metadata is attached. If set to
NULL, the entire file will be searched for the array
structure named arrayname.

Name to assign the attribute. Provided macros for
accepted MODIS file metadata names are listed in
Appendix A, M-API Supplied Constants and Macros.
Data Type of the value.

Permitted C data types:

n_elements IN:
value IN:

Output Parameters:
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‘i nt8”
“ui nt 8”
“int16”
“ui nt 16”
“int32”
“ui nt 32"
“int 64"
“fl oat 32"
“fl oat 64”
“char *”

Number of metadata values in value.

Address of the data to store in the attribute. If the
attribute already exists, the value will be updated.
Values should conform to the data types, formats and/or
those values enumerated for the attribute in Appendix A,
M-API-Supplied Constants and Macros.

N/A
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FORTRAN: | NTEGER FUNCTI ON PMARI N( modfil, arrnm, group, attr, dtype, nms,
value)
| NTEGER modfil(3), nms
CHARACTER* ( *) group, arrnm, attr, dtype
BYTE value(*)

Input Parameters:

modfil IN: Array that is used to reference the MODIS HDF file
containing the target array structure.

arrnm IN: ASCII string name of the array. Provided macros for
accepted MODIS HDF file array names are listed in
Appendix A, M-API-Supplied Constants and Macros.

group IN: ASCII string name of the data group containing the array
structure to which the metadata is attached. If group =
*’ (blank), the entire file will be searched for the array
structure named arrnm.

attr IN: Name to assign the attribute. Provided macros for
accepted MODIS file metadata names are listed in
Appendix A, M-API-Supplied Constants and Macros.

dtype IN: Data Type of the value.

Permitted FORTRAN data types:
* CHARACTER* (*)’

‘| NTEGER* 1’

“ Ul NTEGER* 1’

‘| NTEGER* 2’

* Ul NTEGER* 2’

‘| NTEGER* 4’

* Ul NTEGER* 4’

‘* REAL* 4’

‘* REAL* 8’

nms IN: Number of metadata values in value.

value IN: The data to store in the attribute. If the attribute already
exists, the value will be updated. Values should
conform to the data types, formats and/or those values
enumerated for the attribute in Appendix A, M-API-
Supplied Constants and Macros.

Output Parameters: N/A

Returns: MAPIOK if successful, MFAIL if an error occurs.
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Error Message: Description:

put MODI Sari nfo unable to wite an array attribute w thout
an attribute nane input.

put MODI Sarinfo unable to wite the attribute array
attribute without data type information.

put MODI Sarinfo unable to wite the attribute array
attribute w thout the value buffer.

put MODI Sarinfo unable to wite the attribute array No arrayname
attribute without the name of the array it is associated argument was
wi t h. provided.

put MODI Sarinfo unable to wite n_elements attribute array
attribute val ues.

put MODI Sarinfo unable to wite the attribute array
attribute in a file opened for read only.

put MODI Sari nfo cannot find array arrayname.

put MODI Sarinfo unable to find the groupname data group This may be preceded
cont ai ni ng the arrayname array. by one of the following
three messages:

searchMODI Sgroup fails to search object objectname in
group groupname because Vattach fails.

sear chMODI Sgroup unable to find the specified Vgroup
group groupname.

searchMODI Sgroup fails to obtain objectname's tag and
ref erence nunber.

put MODI Sari nfo cannot find the arrayname array in the The SDS array

groupname data group. structure could not be
found in the specified
Vgroup data group.

put MODI Sarinfo unable to wite the attribute array Each HDF attribute is
attribute with a size byte val ue. limited to 32K of
memory.

put MODI Sarinfo unable to wite the attribute array
attribute of data type data_type.

put MODI Sarinfo detected FAIL from HDF procedure SDsel ect
attenpting to wite the attribute array attribute.

put MODI Sarinfo detected FAIL from HDF procedure SDsetattr
attenpting to wite the attribute array attribute.
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Error Message:

put MODI Sarinfo detected FAIL from HDF procedure
SDendaccess attenpting to wite the attribute array
attribute

WARNI NG Vgroup groupname contai ns non-exi sting SDS
object with reference ID ref_id.

February 19, 1998

SDST-090C

Description:

Information about an
SDS array structure
that doesn't really exist
has been found in the
Vgroup data group
being accessed. While
this will not directly
prevent writing the
specified local array
attribute, it does
identify a probable
defect in the HDF file.
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putMODISarray (PMAR)

Purpose: Inserts an array or subarray of data into a MODIS HDF file array structure.

Description:

putMODISarray (PMAR) places a multi-dimensional array of data
into an HDF SDS array structure previously created using
createMODISarray (CRMAR). The data in the array must be of the
data type for which the target array structure was created. In
addition, the dimensions and placement of the input array in the
array structure must be consistent with the structure’s rank and
dimensions. If a putMODISarray error message occurs, the data
insertion will not be performed. This routine may be called multiple
times to fill the array structure. Data previously in the array structure
may be overwritten with this routine.

The groupname string provides the facility to select an array
structure placed in a particular HDF ‘Vgroup’ data group. The entire
file will be searched for an array structure named arrayname if
groupname = NULL in C or group is a blank string (* ) in
FORTRAN.

C: i nt putMODI Sarray(MODFIL *File, char *arrayname, char *groupname, | ong
int start[], long int dimsizes[], void *data)

Input Parameters:

file

IN: Address of MODFIL structure that is used to reference
the MODIS HDF file containing the target array structure.

arrayname IN: ASCII string name of the target array structure.
groupname IN: ASCIl string name of the data group containing the

start

target array structure. If set to NULL, the entire file will
be searched for the array structure named arrayname.

IN: Array containing the array structure location to begin
placing the data into the array structure. start must have
the same number of elements as the target array has
dimensions.

dimsizes IN: Array describing the size of the array being inserted into

data

the array structure. dimsizes must have the same
number of elements as the target array structure has
dimensions. The product of the array dimensions must
equal the number of elements in data.

IN: Address of the data buffer.

Output Parameters: N/A
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FORTRAN: | NTEGER FUNCTI ON PMAR (modfil, arrnm, group, start, dims, data)
| NTEGER modfi Il (MODFILLEN), start(*), dims(*)
CHARACTER* ( *) arrnm, group
BYTE data(*)

Input Parameters:

modfil

arrnm
group

start

dims

data

Output Parameters:

IN:

IN:
IN:

IN:

Array that is used to reference the MODIS HDF file
containing the target array structure.

ASCII string that will be the name of the array.

ASCII string name of the data group to place containing

the target array structure. If group ="*’ (blank), the entire
file will be searched for the array structure named
arrayname.

Array containing the array structure location to begin
placing the data into the array structure. start must have
the same number of elements as the target array has
dimensions.

: Array describing the size of the array being inserted into

the array structure. dims must have the same number of
elements as the target array structure has dimensions.
The product of the array dimensions must equal the
number of elements in data.

Multi-dimensional data array.

N/A

Returns: MAPIOK if successful, MFAIL if an error occurs.

Error Message:

Description:

put MODl Sarray unable to wite to the arrayname array wth
a NULL file MODFIL structure.

put MODI Sarray unable to wite to an array w thout an

array nane input.

put MODI Sarray unable to wite to the arrayname array
wi t hout array di nension input.

put MODI Sarray unable to wite to the arrayname array

wi thout a data buffer.

put MODI Sarray unable to wite to the arrayname array in

file opened for read only.

put MODI Sarray cannot find the arrayname array.
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Error Message: Description:

put MODI Sarray cannot find the arrayname array in the
groupname data group.

put MODI Sarray unable to find the groupname data group
cont ai ni ng the arrayname array.

put MODI Sarray unable to wite data to invalid array This error message

structure locations in the arrayname array. may be preceded by
one of the following
two messages:

SDS footprintOK detected FAIL from HDF procedure
SDget i nf 0.

SDS footprintOK unable to access data at invalid array
structure locations “start[0] ... start[r]”.

put MODI Sarray detected FAIL from HDF procedure SDsel ect
while attenpting to wite to the arrayname array.

put MODI Sarray detected FAIL from HDF procedure SDgetinfo
while attenpting to wite to the arrayname array.

put MODI Sarray detected FAIL from HDF procedure
SDwritedata while attenpting to wite to the arrayname
array.

put MODI Sarray detected FAIL from HDF procedure

SDendaccess while attenpting to wite to the arrayname
array.

February 19, 1998 3-68



M-API Version 2.3 Programmer’s Reference Guide SDST-090C

putMODISdiminfo (PMDMIN)

Purpose: Attach a local attribute/value pair to a specific dimension of a MODIS

array.

Description: putMODISdiminfo (PMDMIN) stores an attribute = value(s) attribute
pair to the indicated dimension of a MODIS array. If the attribute
already exists, the value(s) will be updated.

C: i nt put MODI Sdi mi nf o( MODFI L *Ffile, char *arrayname, char *groupname, |ong
i nt dimension, char *attribute, char *data_type, long int n_elements,

voi d *value)

Input Parameters:

file

arrayname

groupname

dimension

attribute

data_type

IN:

IN:

IN:

IN:

IN:

IN:

Address of MODFIL structure that is used to reference a
MODIS HDF file receiving the attribute.

ASCII string name of the array. Provided macros for
accepted MODIS HDF file array names are listed in
Appendix A, M-API-Supplied Constants and Macros.
ASCII string name of the data group containing the array
structure to which the attribute is attached. If set to
NULL, the entire file will be searched for the array
structure named arrayname.

The dimension to which the attribute is attached (O-
based).

Name to assign the attribute. Provided macros for
accepted MODIS file attribute names are listed in
Appendix A, M-API-Supplied Constants and Macros.
Data type of the value.

Permitted C data types:

i nt8”
“ui nt8”
“intl6”
“ui nt 16”
“int 32"
“ui nt 32"
“i nt 64"
“fl oat 32"
“fl oat 64"
“char *”

n_elements IN: Number of attribute values in value. If the data_type is
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char*, this routine will get the n_elements by calling
strlen. In this case, this argument can be set to the any
positive number.
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value IN: Address of the data to store in the attribute. If the
attribute already exists, the value will be updated.
Values should conform to the data types, formats and/or
those values enumerated for the attribute in Appendix A,
M-API-Supplied Constants and Macros.

Output Parameters: N/A

FORTRAN: | NTEGER FUNCTI ON PMDM N(modfil, arrnm, group, dim, attr, dtype,
nms, value)
| NTEGER modfil( MODFI LLEN), dim, nms
CHARACTER*(*) group, arrnm, attr, dtype
BYTE value(*)

Input Parameters:

modfil IN: Array that is used to reference the MODIS HDF file
containing the target array structure.

arrnm IN: ASCII string name of the array. Provided macros for
accepted MODIS HDF file array names are listed in
Appendix A of the User's Guide, M-API-Supplied
Constants.

group IN: ASCII string name of the data group containing the array
structure to which the attribute is attached. If group = *’
(blank), the entire file will be searched for the array
structure named arrnm.

dim IN: The dimension to which the attribute will be attached (O-
based).
attr IN: Name to assign the attribute. M-API provided macros for

accepted MODIS file attribute names are listed in
Appendix A, M-API-Supplied Constants and Macros.
dtype IN: Data type of the value.

Permitted FORTRAN data types:
* CHARACTER* (*)’

‘| NTEGER* 1’

“ Ul NTEGER* 1’

‘| NTEGER* 2’

* Ul NTEGER* 2’

‘| NTEGER* 4’

* Ul NTEGER* 4’

‘* REAL* 4’

‘* REAL* 8’

nms IN: Number of attribute values in value.

value IN: The data to store in the attribute. If the attribute already
exists, the value will be updated. Values should
conform to the data types, formats and/or those values
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enumerated for the attribute in Appendix A, M-API-

Supplied Constants and Macros.

Output Parameters: N/A

Returns: MAPIOK if successful, MFAIL if an error occurs.

Error Message:

put MODI Sdi mi nfo unable to wite a dinension attribute
wi t hout an attribute name input.

put MODI Sdi mi nfo unable to wite the attribute di nension
attribute without data type infornmation.

put MODI Sdi mi nfo unable to wite the attribute di nension
attribute wthout the value buffer.

put MODI Sdi mi nfo unable to wite the attribute di nension

attribute without the name of the array it is associated

Wit h.

put MODI Sdi mi nfo unable to wite n_elements attribute
di mensi on attribute val ues.

put MODI Sdi mi nfo unable to wite the attribute di nension
attribute in a file opened for read only.

put MODI Sdi mi nfo cannot find array arrayname.

put MODI Sdi mi nfo unable to find the groupname data group
cont ai ni ng the arrayname array.

searchMODI Sgroup fails to search object objectname in
group groupname because Vattach fails.

sear chMODI Sgroup unable to find the specified Vgroup
gr oup groupname.

searchMODI Sgroup fails to obtain objectname's tag and
ref erence number.

put MODI Sdi i nfo cannot find the arrayname array in the
groupname data group.

put MODI Sdi mi nfo unable to wite the attribute di nension
attribute with a size byte val ue.
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Description:

No arrayname
argument was
provided.

This may be preceded
by one of the following
three messages:

The SDS array
structure could not be
found in the specified
Vgroup data group.

Each HDF attribute is

limited to 32K of
memory.
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Error Message: Description:

put MODI Sdi m nfo unable to wite the attribute di mension
attribute of data type data_type.

put MODI Sdi mi nfo detected FAIL from HDF procedure SDsel ect
attenpting to wite the attribute di mension attribute.

put MODI Sdi m nfo detected FAIL from HDF procedure
SDgetinfo attenpting to wite the attribute di nension
attribute.

put MODI Sdi mi nfo detected FAIL from HDF procedure SDsel ect
attenpting to wite the attribute di mension attribute.

put MODI Sdi mi nfo unable to wite the attribute attribute
to non-existing dimensi on dimension of the arrayname
array.

put MODI Sdi mi nfo detected FAIL from HDF procedure
SDgetdinmid attenpting to wite the attribute di mensi on
attribute.

put MODI Sdi mi nfo detected FAIL from HDF procedure
SDsetattr attenpting to wite the attribute di nension
attribute.

put MODI Sdi mi nfo detected FAIL from HDF procedure
SDendaccess attenpting to wite the attribute di nension

attribute.
WARNI NG Vgr oup groupname contai ns non-exi sting SDS Information about an
object with reference ID ref_id. SDS array structure

that doesn't really exist
has been found in the
Vgroup data group
being accessed. While
this will not directly
prevent writing the
specified local
dimension attribute, it
does identify a
probable defect in the
HDF file.
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putMODISdimname (PMDNAM)

Purpose: Assigns a name to a specific dimension of an array structure..

Description:

putMODISdimname (PMDNAM) associates an HDF dimension name
with a specified SDS array structure dimension. The SDS array must
be created [using createMODISarray (CRMAR)] before it is possible to
name any of its dimensions. This routine does not create a
"long_name" dimension attribute. However, putMODISdimname can
produce such a dimension label.

putMODISdimname does more than apply a name to a dimension. An
HDF dimension name is an independent data object. It may be shared
by several array structure dimensions, but they all must be of the same
size. Any dimension attribute that is associated with any one of these
dimensions is immediately associated with all the dimensions having
that name. Likewise, updating a dimension attribute for one dimension
updates it for all dimensions having the same name (they could only
have one "long name" dimension shared between them).

Naming an SDS dimension will also cause any dimension attributes
currently associated with that dimension to be lost. Therefore, it is most
practical to name an array's dimensions, if necessary, immediately
after the array structure's creation and before creating dimension
attributes for it.

The groupname string provides the facility to select an array structure
placed in a particular HDF 'Vgroup' data group. Alternatively, the
entire file will be searched for an array structure named arrayname if
the argument groupname = NULL in C or group is a blank string (* *) in
FORTRAN.

C: i nt put MODI Sdi manme( MODFI L *Ffille, char *arrayname, char *groupname, |ong
i nt dimension, char *dimname)

Input parameters:
file IN: Address of MODFIL structure that is used to reference a

MODIS HDF file receiving the dimension name.

arrayname IN: ASCII string name of the target array structure.
groupname IN: ASCIl string name of the data group containing the

target array structure. If set to NULL, the entire file will be
searched for the array structure named arrayname.

dimension IN: The dimension number which is to be named (0-based).

The 0 dimension of an HDF SDS array structure is
associated with the least rapidly varying array index.

dimname IN: ASCII string name to give to the dimension.

Output parameters: N/A
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FORTRAN: | NTEGER FUNCTI ON PMDNAM modfil, arrnm, group, dim, dnm)
| NTEGER modfil( MODFI LLEN), dim
CHARACTER *(*) arrnm, group, dnm

Input parameters:

modfil IN: Array that is used to reference the MODIS HDF file
receiving the dimension name.

arrnm IN: ASCII string name of the target array structure.

group IN: ASCIl string name of the data group containing the
target array structure. If group =’ (blank) the entire file
will be searched for the array structure named arrnm.

dim IN: The dimension to be named (0-based). The 0 dimension

of an HDF SDS array structure is associated with the
most rapidly varying array index.
dnm IN: ASCII string name to gove to the dimension.

Output parameters: N/A

Returns: MAPIOK if successful, MFAIL if an error occurs.
Error Message: Description:

put MODI Sdi rmane unabl e to nane a di mension without a di nension
nane i nput.

put MODI Sdi rmane unabl e to nane a di mensi on dimname without the
nane of array the dinension is associated wth.

put MODI Sdi rmane unabl e to nane a di mension dimname in the
arrayname array with an invalid MODIS file structure input.

put MODI Sdi rmane unabl e to nane a di mension dimname in a file
opened for read only.

put MODI Sdi rmane detected MFAIL from M APl internal function
get MODI Sarrayid while attenpting to nane a di mensi on dimname in
t he arrayname array.

put MODI Sdi rmane unabl e to nane a non-existing di mension
dimension dimname.

put MODI Sdi rmane det ected FAIL from HDF procedure SDgetdi m d
attenpting to nanme a di nensi on dimname.
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put MODI Sdi rmane detected FAIL from HDF procedure SDdinm nfo
attenpting to nane a di nensi on dimname.

WARNI NG put MODI Sdi mmane det ected nattrs attributes currently
attached to the dinension. Nam ng the dimension di nensi on of
t he arrayname array dimname will | ose those attri butes.

put MODI Sdi mane detected FAIL from HDF procedure SDsetdi mane
attenpting to nanme a di nensi on dimname.
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putMODISfileinfo (PMFIN)

Purpose: Writes a MODIS HDF file metadata attribute/value pair to a file.

Description: putMODISfileinfo (PMFIN) stores an attribute = value(s) attribute pair
to the indicated MODIS HDF file. If the attribute already exists, the

value(s) will be updated.

C: int putMODI Sfileinfo(MODFIL *file, char *attribute, char *data_type,
long int n_elements, void *value)

Input Parameters:

file IN: Address of MODFIL structure that is used to reference a
MODIS HDF file receiving the metadata.
attribute IN: Name to assign the attribute. Provided macros for

accepted MODIS file metadata names are listed in
Appendix A, M-API-Supplied Constants and Macros.
data_type IN: Data type of the value.

Permitted C data types:
“int8”
“ui nt 8"
“int16”
“uint 16”
“int 32"
“ui nt 32”
“fl oat 32"
“fl oat 64~
“char *”

n_elements IN: Number of metadata values to extract from value.

value IN: Address of the data to store in the attribute. If the
attribute already exists, the value will be updated.
Values should conform to the data types, formats and/or
those values enumerated for the attribute in Appendix A,
M-API-Supplied Constants and Macros.

Output Parameters: N/A

FORTRAN: | NTEGER FUNCTI ON PMFI N(modfil, attr, dtype, nms, value)
| NTEGER modfil(3), nms
CHARACTER* (*) attr, dtype
BYTE value(*)
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Input Parameters:

modfil IN:
attr IN:
dtype IN:

Array that is used to reference the MODIS HDF file.
Name to assign the attribute. Provided macros for
accepted MODIS file metadata names are listed in
Appendix A, M-API Supplied Constants and Macros.
Data Type of the value.

Permitted FORTRAN data types:

nms IN:
value IN:

Output Parameters:

* CHARACTER* ( *)°

“ | NTEGER* 1’

“ Ul NTEGER* 1’

“ | NTEGER* 2’

“ Ul NTEGER* 2’

“ | NTEGER* 4’

“ Ul NTEGER* 4’

* REAL* 4’

* REAL* 8’

Number of metadata values to extract from value.

The data to store in the attribute. If the attribute already
exists, the value will be updated. Values should
conform to the data types, formats and/or those values
enumerated for the attribute in Appendix A, M-API-
Supplied Constants and Macros.

N/A

Returns: MAPIOK if successful, MFAIL if an error occurs.

Error Message:

put MODI Sfil einfo unable to

put MODI Sfil einfo unable to
gl obal attribute val ues.

put MODI Sfil einfo unable to
for read only.

put MODI Sfil einfo unable to
“data_type”.

put MODI Sfil einfo unable to
a size byte val ue.

Description:

continue with enmpty input.

store n_elements attribute
wite nmetadata in file opened
identify data type

wite attribute nmetadata with

put MODI Sfil einfo detected FAIL from HDF procedure

SDset attr.
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putMODIStable

(PMTBL)

Purpose: Inserts data records into a MODIS HDF file table structure.

Description:

putMODIStable (PMTBL) places one or more data records into an
HDF Vdata table structure previously created using
createMODIStable (CRMTBL). The data to be inserted into the table
must be inserted into a buffer string. The length of this string must
be an integral number of the table structure's record length. The
various data that make up a record should be inserted into the buffer
in the same order as the field headers were ordered in the
createMODIStable call. This routine may be called multiple times to
fill the table structure. Data previously in the table structure may be
overwritten. It should be noted that putMODIStable (PMTBL) can
only write or overwrite a complete Vdata record. It is not possible to
write or overwrite an individual field or a subset of a Vdata record.

An empty Vdata may not be created, so a dummy record will be
inserted. This dummy record will be overwritten with the first call
from putMODIStable. If this initial write is performed with a single
record, an ambiguity would exist whether this record was actual
data or the dummy. The ambiguity is resolved by the creation of a
semaphore metadata to indicate that the dummy record has been
overwritten.

The groupname string provides the facility to select a table structure
placed in a particular HDF ‘Vgroup’ data group. The entire file will
be searched for a table structure named tablename if
groupname = NULL in C or group = *’ (blank) in FORTRAN.

C: i nt put MODI St abl e( MODFI L *File, char *tablename, char *groupname, | ong

int start,

long int recno, unsigned char *data)

Input Parameters:

file

IN: Address of MODFIL structure that is used to reference
the MODIS HDF file containing the target table structure.

tablename IN: ASCII string name of the target table structure.
groupname IN: ASCIl string name of the data group containing the

target table structure. If set to NULL, the entire file will
be searched for the table structure named tablename.

start IN: Zero-based record location to begin placing the data
into the table structure. If start = -1, data records will be
appended to the end of the table structure.

recno IN: Number of records being inserted into the table
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record length must have the same length as the buffer
addressed by data
data IN: Address of the data buffer.

Output Parameters: N/A

FORTRAN: | NTEGER FUNCTI ON PMIBL( modfil, tblnm, group, start, recno, data)
| NTEGER modfil(3)
CHARACTER* (*) tblInm, group
| NTEGER start, recno
BYTE data(*)

Input Parameters:

modfil IN: Array that is used to reference the MODIS HDF file.
tblnm IN: ASCII string name of the table structure.
group IN: ASCII string name of the data group containing the

target structure. If setto ‘'’ (blank), the entire file will be
searched for the table structure named tbinm.

start IN: Zero-based record location to begin putting the data into
the table structure. If start = -1, data records will be
appended to the end of the table structure.

recno IN: Number of records to put into the table structure.

data IN: Address of the data buffer.

Output Parameters: N/A

Returns: MAPIOK if successful, MFAIL if an error occurs.

Error Message: Description:

put MODI St abl e unable to wite to the tablename table with
a NULL file MODFIL structure.

put MODI St abl e unable to wite to a table without an table
name i nput.

put MODI St abl e unable to wite to the tablename table
wi t hout table dinension input.

put MODI St abl e unable to wite to the tablename table
wi thout a data buffer.

put MODI St abl e unable to wite to the tablename table in
file opened for read only.

put MODI St abl e cannot find the tablename tabl e.
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Error Message:

put MODI St abl e cannot find the tablename table in the
groupname data group.

put MODI St abl e unable to find the groupname data group
cont ai ni ng the tablename tabl e.

put MODI St abl e detected FAIL from HDF procedure Vattach
while attenpting to wite to the tablename table.

put MODI St abl e detected FAIL from HDF procedure VSattach
while attenpting to wite to the tablename table.

put MODI St abl e detected FAIL from HDF procedure VSinquire
while attenpting to wite to the tablename table.

put MODI St abl e unabl e to pl ace datasize bytes of data into

recno record size byte records in tablename tabl e.

put MODI St abl e unable to wite data to table tablename to
invalid table structure record start.

put MODI St abl e detected FAIL from HDF procedure VSseek
while attenpting to wite to the tablename table.

put MODI St abl e detected FAIL from HDF procedure VSwite
while attenpting to wite to the tablename table.

put MODI St abl e detected FAIL from M APl procedure
set _Vhasdata while attenpting to wite to the tablename
tabl e.

Sonetimes it is necessary for putMODI Stable to read from
the table structure before witing to it. The foll ow ng
two error messages may occur in these circumnstances:

put MODI St abl e menory all ocation failure while attenpting
to wite to the tablename tabl e.

put MODI St abl e detected FAIL from HDF procedure VSread
while attenpting to wite to the tablename tabl e.

February 19, 1998

SDST-090C

Description:

The start location must
be contiguous to the
location of records
already in the table.

The first record has
successfully been
written to the table,
however M-API| was
unable to write an
associated attribute
into the file. This will
cause a write to the
table which will
inadvertantly overwrite
the first one.
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releaseMAPIfilehandle (RMFH)

Purpose: Releases a M-API file ID handle, writes accessed objects to a file, and
frees memory allocated by M-API.

Description:

releaseMAPIfilehandle (RMFH) releases the MODFILE structure
created by the routine createMAPIfilehandle (CMFH). release
MAPIfilehandle also automatically closes all the objects opened by the
M-API routines. The M-API file handle created by calling
createMODISfilehandle should not be passed to the M-API routines
closeMODISfile (CLMFIL) or completeMODISfile (CPMFIL). Instead, it
should be passed to releaseMAPIfilehandle which will write the
objects to the file and free the memory.

Users may open an HDF-EOS file using an HDF-EOS open routine,
call createMAPIfilehandle to create the M-API filehandle and use
M-API routines to access data object(s) in the opened file. Once all
object access is completed, call releaseMAPIfilehandle to release this
file handle created with createMAPIfilehandle. This also automatically
closes all the objects opened with M-API routines. Finally, call a HDF-
EOS close routine to close the file.

C: int releaseMAPIfil ehandle (MODFIL ** File)

Input Parameters:

**file IN: Address of pointer to MODFILE structure.

Output Parameters: N/A

FORTRAN: | NTEGER FUNCTI ON RMFH (modfil)

| NTEGER modfil (MODFILLEN)

Input Parameters:
modfil  IN: Array that is used to reference a MODIS HDF file in all other

M-API routines.

Output Parameters: N/A

Returns: MAPIOK if successful, MFAIL if an error occurs.

Error Message: Description:

endMODISobjaccess while trying to close all opened An error occured when trying to write the

objects for file.

accessed objects to the file.

releaseMAPIfilehandle can not release a NULL file An invalid M-API filehandle was passed to the

handle
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substrMODISECSinfo (SMECIN)

Purpose: Decomposes a multiple character string ECS metadata (retrieved by
getMODISECSinfo) into individual strings.

Description:

ECS metadata values may be integer, floating point, or character
string values or arrays of values. Some may be multiple strings.
The routine getMODISECSinfo (GMECIN) retrieves such strings into
a one-dimension character array with the individual strings
separated by nulls (\0’). substrMODISECSinfo (SMECIN) breaks
this ‘packed’ character array into its constituent substrings.
substrMODISECSinfo (SMECIN) sets the pointers in a provided
output array to the beginning of each substring in the char_value
array.

C: i nt substrMODI SECSi nf o( char *char_value, long int n_elements, long int
*n_strings, char *substr[])

Input Parameters:
char_value IN: Character string containing the ‘packed’ multiple

substrings of ECS metadata retrieved  with
getMODISECSinfo.

Do not deallocate char_value until substr array gets correct
values.

n_elements IN: The composite output dimensions, from

getMODISECSinfo, containing (in the case of character
string metadata) the total length (in bytes) of the string in
char_value in its lower two bytes and the number of
substrings packed into char_value -1 in the upper two
bytes. The calculations

n_strings = n_elements/65536 + 1

n_bytes = n_elements%65536
provide the number of substrings and the total length,
respectively, of the data in char_value. When there is
only one string in char_value, n_elements will be less
than 65536 and there is no need to use
substrMODISECSinfo.

n_strings IN/OUT: Address of the number of pointers available in the

February 19, 1998

substr array. The substr pointers will not be set to the
substrings in char_value unless there are sufficient
pointers available in the pointer array.
substrMODISECSinfo  replaces this input with the
number of substring pointers that have been set string
address in the char_value array. *n_strings will be set to
0 if a function error occurs. This argument must not be
the address of a constant.
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Output parameters:
substr OUT: Array of pointers to the constituent substrings
contained in the char_value array.

FORTRAN: | NTEGER FUNCTI ON SMECI N (cvalue, nelmnt, nstrs, substr)
| NTEGER nelmnt, nstr
CHARACTER* ( *) cvalue, substr(*)

Input Parameters:

cvalue IN: Character string containing the ‘packed' multiple
substrings of ECS metadata retrieved with  GMECIN.
nelmnt IN: The composite output dimensions, from GMECIN,

containing (in the case of character string metadata) the
total length (in bytes) of the string in cvalue in its lower
two bytes and the number of substrings packed into
cvalue less one in the upper two bytes. The calculations
n_strings = n_elements/65536 + 1
n_bytes = n_elements%65536
provide the number of substrings and the total length,
respectively, of the data in cvalue. When there is only
one string in cvalue, nelmnt will be less than 65536 and
there is no need to use SMECIN.
nstrs IN/OUT: Number of elements available in the substr array.
The substr will not be set to the substrings in cvalue
unless there are sufficient elements available in the
substr array. SMECIN replaces this input with the
number of substrings parsed from the cvalue array. nstrs
will be set to O if a function error occurs.

Output parameters:
substr OUT: Array of substrings obtained from thecvalue. array.

Returns:  MAPIOK (0) if the address of each substring in char_value is in the substr

pointer array, MFAIL (-1) if substr contains insufficient pointers for the
addresses of all of the substrings in char_value or an error occurs.
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Error Message: Description:

subst r MODI SECSi nf o unabl e to continue w thout char_val ue
i nput .

subst r MODI SECSi nf o unabl e to continue w thout n_strings
i nput .

substr MODI SECSi nf o unabl e to conti nue w t hout substr
poi nter array.

substr MODI SECSi nf o unable to continue with invalid
n_elements n_el ements.

subst r MODI SECSi nfo unable to fit loc_n_strings
substrings into *n_strings pointers substr array.

subst r MODI SECSi nfo detected MFAIL from M APl procedure

parse_string attenpting to parse the char_value
char val ue.
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4. M-API INTERNAL AND LOW LEVEL ROUTINE DESCRIPTIONS
4.1 Prototype Listing for Internal Routines
Table 4-1 is a prototype listing of the internal routines.

Table 4-1. FORTRAN to C Interface Routine Prototype Listing

Return
Value Routine Name [Parameter(s)]

void cadngrp (intf modfil[MODFILLEN], _fcd group, intf *Igr, _fcd classname, intf *Icl,
intf *tag, intf *ref, intf *ret)

void | ccinfil (intf modfil[MODFILLEN] , intf *ret)

void | ccenfh(intf *swfid, intf modfil [MODFILLEN], intf *ret)

void cepnfil (intf modfil[MODFILLEN], _fcd mdHandles, _fcd HDFattrnms, intf *NumHandles,
intf *ret)

void ccrmar (intf *modfil, _fcd arrnm, intf *lar, _fcd group, intf *lIgr, _fcd dtype,
intf *1dt, intf *rank, intf *dims, intf *ret)

void ccrngrp (intf modfil[MODFILLEN], _fcd group, intf *Igr, _fcd classname, intf *lcl,
intf *ret)

void ccrmbl (intf *modfil, _fcd tblnm, intf *Itb, _fcd class, intf *Icl, _fcd group,
intf *Igr, _fcd field, intf *1fi, _fcd dtype, intf *ldt, intf *ret)

void cemobj (i ntf *modfil, _fcd name, intf *Ina, _fcd group, intf *Igr, intf *type,
intf *ret)

void cgmar (intf modfil[d, _fcd arrnm, intf *lar, _fcd group, intf *Igr, intf start[],
intf dims[], void *data, intf *ret)

void cgmardm (intf *modfil, _fcd arrnm, intf *lar, _fcd group, intf *Igr, _fcd dtype,
intf *Idt, intf *rank, intf dims[], intf *ret)

void cgnarin (intf modfFil[MODFILLEN] , _fcd arrnm, intf *lar, _fcd group, intf *Igr,
_fcd attr, intf *lat, _fcd dtype, intf *Ildt, intf *nms, VA DP value, intf *ret)

void cgmdmn (intf modfil[], _fcd arrnm, intf *lar, _fcd group, intf *Igr, intf *dim,
_fed attrnm, intf *lat, _fcd dtype, intf *Ildt, intf *nms, void *value, intf *ret)

void cgndnam (i ntf *modfil, _fcd arrnm, intf *lar, _fcd group, intf *Igr, intf *dim,
_fcd dname, intf *lIdn, intf *ret)

void cgrmecin (intf modfil[ MDFI LLEN], _fcd pvliname, intf *lpv, _fcd pname, intf *lpn,
_fcd dtype, intf *Idt, intf *nms, VO DP pvalue, intf *ret)

void | cgnfin (intf modfil[MODFILLEN], _fcd attr, intf *lat, fcd dtype, intf *Idt,
intf *nms, VADP value, intf *ret)

void cgnflds (intf *modfil, _fcd tblnm, intf *Itb, _fcd group, intf *Igr, intf *strin,
intf *recno, intf *fldno, _fcd fldnm, intf *1Ffl, _fcd dtype, intf *ldt, _fcd clss,
intf *Icl, intf *ret)

void cgnhoid (intf *modfil, _fcd name, intf *Ina, _fcd group, intf *Igr, intf *type,
_fcd access, intf *lac, intf *ret)
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Return

Value Routine Name [Parameter(s)]

void cgnmbl (intf *modfil, _fcd tblnm, intf *I1tb, _fcd group, intf *lIgr, _fcd Ffldnm,
intf *1Fl, intf *start, intf *recno, intf *bsize, VA DP data, intf *ret)

void | copnfil (_fcd fname, intf *Ifn, _fcd access, intf *lac, intf modfil [MODFILLEN],
intf *ret)

void cprar (intf modfil[], _fcd arrnm, intf *lar, _fcd group, intf *Igr, intf start[],
intf *dims[], void *data, intf *ret)

void cpmarin (intf modfil [ MODFILLEN], _fcd arrnm, intf *lar, _fcd group, intf *Igr,
_fcd attr, intf *lat, _fcd dtype, intf *Idt, intf *nms, VA DP value, intf *ret)

void cpmdmi n(intf modfil[], _fcd arrnm, intf *lar, _fcd group, intf *Igr, intf *dim,
_fecd attrnm, intf *lat, _fcd dtype, intf *Idt, intf *nms, void *value, intf *ret)

void cpmdnan(intf *modfil, _fcd arrnm, intf *lar, _fcd group, intf *Igr, intf *dim,
_fcd dname, intf *lIdn, intf *ret)

void | cpnfin (intf modfil[MODFILLEN], _fcd attr, intf *lat, fcd dtype, intf *Idt,
intf *nms, VADP value, intf *ret)

void | cpntbl (intf *modfil, fcd tblnm, intf *Itb, fcd group, intf *Igr, intf *start,
intf *recno, VOQDP data, intf *ret)

void | crnfh (intf modfil[MODFILLEN], intf *ret)
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4.2 M-API Internal Routines

The following are the explanations for the internal routines.

cadmgrp

Purpose: Provides a wrapping function interfacing between C and FORTRAN for
addMODISgroup. This C function is only called by FORTRAN function
ADMGRP. This function is a M-API internal routine.

Description: cadmgrp is a C function which is callable from FORTRAN. This
function will call addMODISgroup to insert an object into a group
structure. In M-API, cadmgrp is a low-level routine called only by
SRMGRP.

In order to be callable from the FORTRAN in different platforms
using function name cadmgrp, this function is called ncadmgrp in
the actual C code. ncadmgrp is redefined in mapic.h according to
the compiler's FORTRAN naming conventions/conversion for each
platform, so that the object name of ncadmgrp will always be the
object name of a FORTRAN function named cadmgrp.

C: voi d cadngrp(intf modfil[MODFILLEN], _fcd group, intf *Igr, _fcd classname,
intf *Icl, intf *tag, intf *ref, intf *ret)

Input Parameters:

modfil IN: FORTRAN array of MODIS file structure.

group IN: FORTRAN ASCII string of group name.

Igr IN: Address for the number of bytes in groupname.
classname IN: FORTRAN ASCII string of class name.

Icl IN: Address for the number of bytes in classname.
tag IN: The HDF tag of the object.

ref IN The HDF reference number of the object.

Output Parameters:
ret OUT: MAPIOK if successful, otherwise MFAIL

Returns: N/A
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cclmfil

Purpose: Provides a wrapping function interfacing between C and FORTRAN for
closeMODISfile. This C function is only called by FORTRAN function
CLMFIL. This function is a M-API internal routine.

Description: cclmfil is a C function which is callable from FORTRAN. This function
will call closeMODISfile to terminate the access of a MODIS HDF
file. In M-API, cclmfil is a low-level routine called only by CLMFIL.

In order to be callable from the FORTRAN in different platforms
using function name cclmfil, this function is called ncclmfil in the
actual C code. ncclmfil is redefined in mapic.h according to the
compiler's FORTRAN naming conventions/conversion for each
platform, so that the object name of nccimfil will always be the same
as the object name of a FORTRAN function named cclmfil.

C: void cclnfil (intf modfFil[MODFILLEN] , intf *ret)

Input Parameters:
modfil IN/OUT: FORTRAN MODIS file array. If all successful, the
elements of the array will be filled with zero after
closing the MODIS file.
Output Parameters:
ret OUT: if function is successful, ret is set to 0, otherwise -1

Returns: N/A
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ccmfh

Purpose: Provides a wrapping function interfacing between C and FORTRAN. This
C function is only called by the FORTRAN function CMFH. This function is
a M-API internal routine.

Description: ccmfh is a C function which is callable from FORTRAN. This function will
call createMAPIfilehandle to open/create a MODIS HDF file. In M-API,
ccmfh is low-level routine which is called only by CMFH.

In order to be callable from the FORTRAN in different platforms using
function name ccmfh, this function is called nccmfh in the actual C code.
nccmfh is redefined in mapic.h according to compiler's FORTRAN
naming conventions/conversion for each platform, so that the object
name of nccmfh will always be the object name of a FORTRAN function
named ccmfh.

C: void ccnfh(intf *swfid, intf modFil[MODFILLEN], intf*ret)

Input Parameters:
swfid IN: FORTRAN integer for the HDF-EQOS file ID handle.

Output Parameters:
modfil OUT: Array that is used to reference the file in all other M-API
routines in FORTRAN. The array will return all zeroes if an
error occurs.

ret OUT: If function is successful, ret is set to MAPIOK, otherwise
MFAIL.

Returns: N/A
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ccpmfil

Purpose: Provides a wrapping function interfacing between C and FORTRAN for
completeMODISfile. This C function is only called by FORTRAN function
CPMEFIL. This function is a M-API internal routine.

Description: ccpmfilis a C function which is callable from FORTRAN. This function
will call completeMODISfile to form an array structure. In M-API,
ccpmfil is a low-level routine which is called only by CPMFIL.

In order to be callable from the FORTRAN in different platforms using
function name ccpmfil, this function is called nccpmfil in the actual C
code. nccpmfil is redefined in mapic.h according to the compiler’s
FORTRAN naming conventions/conversion for each platform, so that
the object name of nccpmfil will always be the same as the object
name of a FORTRAN function named ccpmfil.

C: void ccpnfil (intf modfil[MODFILLEN], fcd mdHandles, fcd HDFattrnms, intf
intf *ret)

*NumHandl es,

Input Parameters:
modfil
mdHandles

HDFattrnms

NumHandles
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IN:
IN:

IN:

IN:

Array to reference a file in all M-API routines.

An array of character strings. The memory size of
the array is PGSd_MET_NUM_OF_GROUPS *
PGSd_MET_GROUP_NAME_L bytes where
PGSd_MET_NUM_OF_GROUPS is 20 and
PGSd_MET_GROUP_NAME_L is 50. Each string in
the array stores a handle (ASCIl name) to an
internal ODL tree structure which will be written out
as an HDF-EOS PVL global attribute. Each handle
should be less than 50 characters. The maximum
number of handles should be 20.

An array of character strings. The memory size of
the array is PGSd_MET_NUM_OF_GROUPS *
MAX_ECS_NAME_ L bytes, where
PGSd_MET_NUM_OF_GROUPS is 20 and
MAX_ECS_NAME_L is 256. Each string in the array
is a global attribute name for storing an HDF-EOS
PVL text block which has a handle in the
corresponding string in mdHandles array. Each
name should be less than MAX_ECS NAME_ L
characters.

Specifies the number of actual handles contained in
mdHandles (excluding the MCF file which is the first
item in mdHandles). This may be set from 0 to
PGSd_MET_NUM_OF_GROUPS-1.
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Output Parameters:
ret  OUT: FORTRAN integer address of the status (MFAIL, MAPIOK)

Returns: N/A
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ccrmar

Purpose: Provides a wrapping function interfacing between C and FORTRAN for
createMODISarray. This C function is only called by FORTRAN function
CRMAR. This function is a M-API internal routine.

Description: ccrmar is a C function which is callable from FORTRAN. This
function will call createMODISarray to form an array structure. In
M-API, ccrmar is a low-level routine which is called only by CRMAR.

In order to be callable from the FORTRAN in different platforms
using function name ccrmar, this function is called nccrmar in the
actual C code. nccrmar is redefined in mapic.h according to the
compiler's FORTRAN naming conventions/conversion for each
platform, so that the object name of nccrmar will always be the same
as the object name of a FORTRAN function named ccrmar.

C: void ccrmar (intf *modfil, _fcd arrnm, intf *lar, _fcd group, intf

*1gr, _fcd dtype,

intf *Idt, intf *rank, intf *dims, intf *ret)

Input Parameters:

modfil IN

arrnm  IN:
lar IN:
group IN:

Igr IN:
dtype IN:
Idt IN:

rank IN:

dims IN:

: FORTRAN integer array that is used to reference the MODIS

HDF file receiving the new array.

FORTRAN character string that will be the name of the array.
FORTRAN integer address of the memory size of arrnm.
ASCII string name of the data group where the new array
will be placed.

FORTRAN integer address of the memory size of group.
FORTRAN character string of data types for the array.
FORTRAN integer address of the memory size of dtype.
FORTRAN integer address of the number of dimensions in
the array

The array containing the size of each dimension.

Output Parameters:
ret OUT: FORTRAN integer address of the status (MFAIL, MAPIOK)

Returns: N/A
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ccrmgrp

Purpose: Provides a wrapping function interfacing between C and FORTRAN for
createMODISgroup. This C function is only called by FORTRAN function
CRMGRP. This function is a M-API internal routine.

Description: ccrmgrp is a C function which is callable from FORTRAN. This
function will call createMODISgroup to create a group structure. In
M-API, ccrmgrp is a low-level routine called only by CRMGRP.

In order to be callable from the FORTRAN in different platforms
using function name ccrmgrp, this function is called nccrmgrp in the
actual C code. nccrmgrp is redefined in mapic.h according to the
compiler's FORTRAN naming conventions/conversion for each
platform, so that the object name of nccrmgrp will always be the
same as the object name of a FORTRAN function named ccrmgrp.

C: int ccrngrp(intf modFil[MODFILLEN], _fcd group, intf *Igr, _fcd classname,
intf *Icl, intf *ret)

Input Parameters:

modfil IN: FORTRAN array of MODIS file structure.

group IN: FORTRAN ASCII string of group name.

Igr IN:  Address for the number of bytes in group.
classname IN: FORTRAN ASCII string of class name.

Icl IN:  Address for the number of bytes in classname.

Output Parameters:
ret OUT: MAPIOK if successful, otherwise MFAIL

Returns: N/A
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ccrmtbl

Purpose: Provides a wrapping function interfacing between C and FORTRAN for
createMODIStable. This C function is only called by FORTRAN function
CRMTBL. This function is a M-API internal routine.

Description: ccrmtbl is a C function which is callable from FORTRAN. This
function will call createMODIStable to form a table structure. In
M-API, ccrmtbl is a low-level routine which is called only by
CRMTBL.

In order to be callable from the FORTRAN in different platforms
using function name ccrmtbl, this function is called nccrmtbl in the
actual C code. nccrmtbl is redefined in mapic.h according to the
compiler's FORTRAN naming conventions/conversion for each
platform, so that the object name of nccrmtbl will always be the
same as the object name of a FORTRAN function named ccrmtbl.

C: void ncerntbl (intf *modfil, _fcd tblnm, intf *I1tb, _fcd class, intf
*1cl, _fcd group, intf *Igr, _fcd Ffield, intf *1Ffi, fcd dtype, intf
*1dt, intf *ret)

Input Parameters:
modfil IN: Array of FORTRAN integer array that is used to reference
the MODIS HDF file receiving the new table.
tblnm IN: FORTRAN character string that will be the name of the

table.

Itb IN: FORTRAN integer address of the memory size of tbinm.

class IN: FORTRAN character string that will be the class name of
the table.

Icl IN: FORTRAN integer address of the memory size of class.

group IN:  ASCII string name of the data group where the new table
will be placed.

Igr IN: FORTRAN integer address of the memory size of group.

field IN: FORTRAN comma-delimited character string table
headers.

Ifi IN: FORTRAN integer address of the memory size of field.

dtype IN: FORTRAN character string of comma-delimited data types.
for each table field.
Idt IN: FORTRAN integer address of the memory size of dtype.

Output Parameters:
ret OUT: FORTRAN integer address of the status (MFAIL, MAPIOK)

Returns: N/A
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cemobj

Purpose: Provides a wrapping function interfacing between C and FORTRAN for
endMODISobjaccess. This C function is only called by FORTRAN function
EMOBJ. This function is a M-API internal routine.

Description: cemobj is a C function which is callable from FORTRAN. This function
will call endMODISobjaccess to end the access to objects in a MODIS
HDF file. In M-API, cemobj is low-level routine which is called only by
EMOBJ.

In order to be callable from the FORTRAN in different platforms using
function name cemobj, this function is called ncemobj in the actual C
code. ncemobj is redefined in mapic.h according to the compiler's
FORTRAN naming conventions/conversion for each platform, so that
the object name of ncemobj will always be the object name of a
FORTRAN function named cemobj.

C: void cenobj (intf *modfil, fcd name, intf *Ina, _fcd group, intf *Igr,
intf *type, intf *ret)

Input parameters:
modfil IN: FORTRAN integer array that is used to reference the
MODIS HDF file.
name IN: FORTRAN character string that is the name of the object.
Ina IN: FORTRAN integer address of the memory size of name.
group IN: FORTRAN character string which is the name of the data
group to which the object (either an SDS or a Vdata)

belongs.
Igr IN: FORTRAN integer address of the memory size of group.
type IN: FORTRAN integer address specifying the type of objects to
be closed.

Output parameters:
ret OUT: FORTRAN integer address of the status (number of
objects closed) or MFAIL if error occurs

Returns: N/A
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cgmar

Purpose: Provides a wrapping function interfacing between C and FORTRAN for

getMODISarray.

This C function is only called by FORTRAN function

GMAR. This function is a M-API internal routine.

Description: cgmar is a wrapper which is callable from FORTRAN. This function
will call getMODISarray to read array data. In M-API, cgmar is low-
level routine which is called only by GMAR.

In order to be callable from the FORTRAN in different platforms using
function name cgmar, this function is called ncgmar in the actual C
code. ncgmar is redefined in mapic.h according to the compiler's
FORTRAN naming conventions/conversion for each platform, so that

the object

name of ncgmar will always be the object name of a

FORTRAN function named cgmar.

C: void cgmar(intf modfil[], _fcd arrnm, intf *lar, _fcd group, intf *Igr,
intf start[], intf dims[], void *data, intf *ret)

Input parameters:
modfil IN:

arrnm IN:
lar IN:
group IN:

Igr IN:
start IN:
dims IN:

Output parameters:

FORTRAN integer array that is used to reference the
MODIS HDF file.

FORTRAN character string that is the name of the array.
FORTRAN integer address of the memory size of arrnm.
FORTRAN character string which is the name of the data
group to which the array (SDS) belongs.

FORTRAN integer address of the memory size of group.
FORTRAN integer array containing the array structure
location to begin reading the data from the array structure.
start must have the same number of elements as the
target array has dimensions.

FORTRAN integer array describing the size of the array
being retrieved from ther array structure. dims must have
the same number of elements as the target array structure
has dimensions and the product of the array dimensions
must equal the number of elements in data.

data OUT: Multi-dimensional data array.
ret OUT: FORTRAN integer address of the status (MFAIL, MAPIOK)

Returns: N/A
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cgmardm

Purpose: Provides a wrapping function interfacing between C and FORTRAN for
getMODISardims. This C function is only called by FORTRAN function
GMARDM. This function is a M-API internal routine.

Description:

cgmardm is a C function which is callable from FORTRAN. This
function will call getMODISardims to read data from an array. In
M-API, cgmardm is a low-level routine which is called only by
GMARDM.

In order to be callable from the FORTRAN in different platforms using
function name cgmardm, this function is called ncgmardm in the
actual C code. ncgmardm is redefined in mapic.h according to the
compiler's FORTRAN naming conventions/conversion for each
platform, so that the object name of ncgmardm will always be the
same as the object name of a FORTRAN function named cgmardm.

C: void cgmardn(intf *modfil, fcd arrnm, intf *lar, _fcd group, intf
*Igr, _fcd dtype, intf *Ildt, intf *rank, intf dims[], intf *ret)

Input Parameters:
modfil IN: FORTRAN integer array that is used to reference the MODIS

HDF file.

arrnm  IN: FORTRAN character string that is the name of the array.

lar

IN: FORTRAN integer address of the memory size of arrnm.

group IN: FORTRAN character string which is the name of the data

Igr
ldt

group to which the array (SDS) belongs.

IN: FORTRAN integer address of the memory size of group.

IN: FORTRAN integer array to indicate the start location to
retrieve.

dims IN: FORTRAN integer array to indicate the size for each

dimension to retrieve.

Output Parameters:
dtype  OUT: FORTRAN string of the data type of the array structure in

HDF file.

rank IN/OUT: The address of a FORTRAN integer. Input with the

number of elements in the dims array and output
replaced with actual number of dimension in the array. If
a function error occurs, the value is set to zero. If the
dims is not large enough, this value will be set the actual
rank in the array in the HDF and the function will return
MFAIL.

dims OUT: FORTRAN integer array to place the size for each

February 19, 1998

dimension to retrieve.
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ret OUT: FORTRAN integer address of the status (MFAIL,
MAPIOK)

Returns: N/A
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cgmarin

Purpose: Provides a wrapping function interfacing between C and FORTRAN for
getMODISarinfo. This C function is only called by FORTRAN function
GMARIN. This function is a M-API internal routine.

Description:

cgmarin is a C function which is callable from FORTRAN. This
function will call getMODISarinfo to get an array attribute. In M-API,
cgmarin is a low-level routine called only by GMARIN.

In order to be callable from the FORTRAN in different platforms
using function name cgmarin, this function is called ncgmarin in the
actual C code. ncgmarin is redefined in mapic.h according to the
compiler's FORTRAN naming conventions/conversion for each
platform, so that the object name of ncgmarin will always be the
same as the object name of a FORTRAN function named cgmarin.

C: void cgmarin(intf modFil[MODFILLEN], _fcd arrnm, intf *lar, _fcd group,
*1gr, _fcd attr, intf *lat, fcd dtype, intf *Idt, intf *nms, VO DP valu

intf *ret)

Input Parameters:
modfil  IN: FORTRAN array of MODIS file structure.
arrnm  IN: FORTRAN ASCII string of array name.

lar

IN: Address for the number of bytes in arrnm.

group IN: FORTRAN ASCII string of group name.

Igr
attr

lat

IN: Address for the number of bytes in group.

IN: FORTRAN ASCII string of name of the attribute to be
retrieved.

IN: Address for the number of bytes in attr.

dtype IN/OUT:FORTRAN ASCII string of data type.

dt
nms

IN: Address for the number of bytes in dtype.
IN: Address for the number of elements can be stored in value.
Output returns with the actual number of elements in value.

Output Parameters:
value  OUT: pointer to the data buffer.

ret

Returns: N/A
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cgmdmin

Purpose: Provides a wrapping function interfacing between C and FORTRAN for
getMODISdiminfo. This C function is only called by FORTRAN function
GMDMIN. This function is a M-API internal routine.

Description: cgmdmin is a wrapper which is callable from FORTRAN. This function
will call getMODISdiminfo to read a dimensional attribute. In M-API,
cgmdmin is low-level routine which is called only by PMAR.

In order to be callable from the FORTRAN in different platforms using
function name cgmdmin, this function is called nhcgmdmin in the actual
C code. ncgmdmin is redefined in mapic.h according to the compiler's
FORTRAN naming conventions/conversion for each platform, so that
the object name of ncgmdmin will always be the object name of a
FORTRAN function named cgmdmin.

C: void cgmdmn(intf modfil[], _fcd arrnm, intf *lar, _fcd group, intf *Igr,
intf *dim, _fcd attrnm, intf *lat, _fcd dtype, intf *Idt, intf *nms, void

*value, intf *ret)

Input parameters:

modfil  IN:
arrnm IN:
lar IN:
group IN:
Igr IN:
dim IN:
attrnm  IN:
lat IN:

FORTRAN integer array that is used to reference the MODIS
HDF file.

FORTRAN character string that is the name of the array.
FORTRAN integer address of the memory size of arrnm.
FORTRAN character string which is the name of the data
group to which the array (SDS) belongs.

FORTRAN integer address of the memory size of group.

The dimension from which the attribute will be read (O-
based).

Name of the attribute.

FORTRAN address of the string length of attrnm

dtype  IN/OUT: Data Type of the value.

ldt IN:

FORTRAN address of the string length of dtype

nms IN/OUT: Number of attribute values in value.

Output parameters:

value IN:

The data to store in the attribute.

ret OUT: FORTRAN integer address of the status (MFAIL, MAPIOK)

Returns: N/A
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cgmdnam

Purpose: Provides a wrapping function interfacing between C and FORTRAN for
getMODISdimname. This C function is only called by FORTRAN function
GMDNAM. This function is a M-API internal routine.

Description: cgmdnam is a wrapper which is callable from FORTRAN. This function
will call getMODISdimname to read a dimension name. In M-API,
cgmdnam is low-level routine which is called only by GMDNAM.

In order to be callable from the FORTRAN in different platforms using
function name cgmdnam, this function is called ncgmdnam in the actual
C code. ncgmdnam is redefined in mapic.h according to the compiler's
FORTRAN naming conventions/conversion for each platform, so that
the object name of ncgmdnam will always be the object name of a
FORTRAN function named cgmdnam.

C: void cgmdnan(intf *modfil, _fcd arrnm, intf *lar, _fcd group, intf *Igr,
intf *dim, _fcd dname, intf *ldn, intf *ret)

Input parameters:

modfil IN:
arrnm IN:
lar IN:
group IN:
Igr IN:
dim IN:
Idn IN:

FORTRAN integer array that is used to reference the MODIS
HDF file.

FORTRAN character string that is the name of the array.
FORTRAN integer address of the memory size of arrnm.
FORTRAN character string which is the name of the data
group to which the array (SDS) belongs.

FORTRAN integer address of the memory size of group.
FORTRAN integer address specifying the dimension.
FORTRAN integer address of the memory size of dname.

Output parameters:
dname OUT: FORTRAN string containing the dimension name.
ret OUT: FORTRAN integer address of the status (MFAIL, MAPIOK)

Returns: N/A
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cgmecin

Purpose: Provides a wrapping function interfacing between C and FORTRAN for
getMODISECSinfo. This C function is only called by FORTRAN function
GMECIN. This function is a M-API internal routine.

Description: cgmecin is a C function which is callable from FORTRAN. This
function will call getMODISECSinfo to form a table structure. In
M-API, cgmecin is a low-level routine which is called only by

GMEATTR.

In order to be callable from the FORTRAN in different platforms
using function name cgmecin, this function is called ncgmecin in the
actual C code. ncgmecin is redefined in mapic.h according to the
compiler’'s FORTRAN naming conventions/conversion for each
platform, so that the object name of ncgmecin will always be the
same as the object name of a FORTRAN function named cgmecin.

C: void cgrmeci n(intf modfil[MODFILLEN], fcd pvlname, intf *Ilpv,
_fcd pname, intf *lIpn, _fcd dtype, intf *Idt, intf *nms, VO DP pvalue,

intf *ret)

Input Parameters:
modfil IN:

pviname IN:

MODFIL file array that is used to reference the MODIS
HDF file containing the target PVL attribute.

FORTRAN ASCII string name of the HDF attribute which
contains the PVL text block.

Ipv IN:  Number of bytes in pviname.
pname IN: FORTRAN ASCII string name of a parameter whose
value will be retrieved.
Ipn IN:  Number of bytes in pname
Idt IN:  Number of bytes in dtype.
nms IN/OUT:Number of values in pvalue
dtype IN/OUT:Type of data in pvalue. There are only 3 data types:
" CHARACTER* (*) '
' | NTEGER32'
' FLOAT32'

Users may also use 'FLOAT64", for which the function will
convert the value from float32 to float64.

Output Parameters:

pvalue OUT: Buffer for the value. User should allocate enough

memory for this buffer.

ret OUT: Return status of the call to C routine.

Returns: N/A
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cgmfin

Purpose: Provides a wrapping function interfacing between C and FORTRAN for
getMODISfileinfo. This C function is only called by FORTRAN function
GMFIN. This function is a M-API internal routine.

Description: cgmfin is a C function which is callable from FORTRAN. This
function will call getMODISfileinfo to get a file (global) attribute. In
M-API, cgmfin is a low-level routine called only by GMFIN.

In order to be callable from the FORTRAN in different platforms
using function name cgmfin, this function is called ncgmfin in the
actual C code. ncgmfin is redefined in mapic.h according to the
compiler’'s FORTRAN naming conventions/conversion for each
platform, so that the object name of ncgmfin will always be the same
as the object name of a FORTRAN function named cgmfin.

C: int cgnfin(intf modfil[MODFILLEN], _fcd attr, intf *lat, fcd dtype, intf
*1dt, intf *nms, VO DP value, intf *ret)

Input Parameters:
modfil IN: FORTRAN array of MODIS file structure.
attr IN:  FORTRAN ASCII string of name of the attribute to be

retrieved.

lat IN:  Address for the number of bytes in attr.

dtype IN/OUT:FORTRAN ASCII string of data type.

Idt IN:  Address for the number of bytes in dtype.

nms IN/OUT:  Address for the number of elements can be stored in
value. Output returns with the actual number of elements in
value.

Output Parameters:
value OUT: pointer to the data buffer.
ret OUT: MAPIOK if successful, otherwise MFAIL

Returns: N/A
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cgmflds

Purpose: Provides a wrapping function interfacing between C and FORTRAN for
getMODISfields. This C function is only called by FORTRAN function
GMFLDS. This function is a M-API internal routine.

Description: cgmflds is a C function callable from FORTRAN. This function will
call getMODISfields to get a table structure. In M-API, cgmflds is a
low-level routine called only by FORTRAN function GMFLDS.

In order to be callable from the FORTRAN in different platforms
using function name cgmflds, this function is called ncgmflds in the
actual C code. ncgmflds is redefined in mapic.h according to the
compiler’'s FORTRAN naming conventions/conversion for each
platform, so that the object name of ncgmflds will always be the
same as the object name of a FORTRAN function named cgmflds.

C: void cgnflds(intf *modfil, _fcd tblnm, intf *1tb, _fcd group, intf *Igr,
intf *recno, intf *fldno, _fcd fldnm, intf *IFI,
intf *Idt, _fcd clss, intf *Icl, intf *ret)

intf *strin,

_fcd dtype,

Input Parameters:

modfil

tbinm
Itb

group

Igr
Ifl

ldt
Icl

IN:

IN:
IN:
IN:

IN:
IN:
IN:
IN:

Array of FORTRAN integer array that is used to reference the
MODIS HDF file.

FORTRAN character string of the name of the vdata (table).
FORTRAN integer address of the memory size of tbinm.
ASCII string name of the data group to which the table
belongs.

FORTRAN integer address of the memory size of group.
FORTRAN integer address of the memory size of fldnm.
FORTRAN integer address of the memory size of dtype.
FORTRAN integer address of the memory size of clss.

Output Parameters:
OUT: The minimum length required to store either fldnm or

strin
recno

fldno
fldnm

dtype

clss
ret

Returns: N/A
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dtype. O if a function error occures.

OUT: FORTRAN integer address of number of records in the

table.

OUT: FORTRAN integer address of number of fields in the table.
OUT: FORTRAN comma-delimited character string table

headers.

OUT: FORTRAN character string of comma-delimited data types

for each table field.

OUT: FORTRAN character string of table's class name.
OUT: FORTRAN interger address of the status (MFAIL, MAPIOK)
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cgmhoid

Purpose: Provides a wrapping function interfacing between C and FORTRAN for
getMODIShobijid. This C function is only called by FORTRAN function
GMHOID. This function is a M-API internal routine.

Description: cgmhoid is a C function which is callable from FORTRAN. This
function will call getMODIShobjid to obtain the HDF ID for a data
object in the MODIS file. In M-API, cgmhoid is low-level routine which
is called only by GMHOID.

In order to be callable from the FORTRAN in different platforms using
function name cgmhoid, this function is called ncgmhoid in the actual
C code. ncgmhoid is redefined in mapic.h according to the compiler's
FORTRAN naming conventions/conversion for each platform, so that
the object name of ncgmhoid will always the object name of a
FORTRAN function named cgmhoid.

C: void cgnhoid (intf *modfil, fcd name, intf *Ina, _fcd group, intf *Igr,
intf *type, _fcd access, intf *lac, intf *ret)

Input parameters:

modfil IN: Array of FORTRAN integer array that is used to reference
the MODIS HDF file.

name IN: FORTRAN character string of the object name.

Ina IN: FORTRAN integer address of the memory size of name.

group IN: ASCII string name of the data group to which the object
belongs.

Igr IN: FORTRAN integer address of the memory size of group.

type IN: FORTRAN integer address of the object type.

access IN: FORTRAN character string of the access type.

lac IN: FORTRAN integer address of the memory size of access

Output parameters:
ret OUT: FORTRAN integer address of the return value (id or
MFAIL)

Returns: N/A
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cgmtbl

Purpose: Provides a wrapping function interfacing between C and FORTRAN for
getMODIStable. This C function is called only by FORTRAN function
GMTBL. This function is a M-API low-level internal routine.

Description: cgmtbl is a C function callable from FORTRAN. This function will call
getMODIStable to get a table.

In order to be callable from the FORTRAN in different platforms
using function name cgmtbl, this function is named ncgmtbl in the
actual C code. ncgmtbl is redefined in mapic.h according to the
compiler’'s FORTRAN naming conventions/conversion for each
platform, so that ncgmtbl compiled by C compilers will always be the
same as the object name of a FORTRAN function named cgmtbl.

C: void ncgntbl (intf *modfil, _fcd tblnm, intf *1tb, _fcd group, i ntf
*1gr, _fcd Ffldnm, intf *1Fl, intf *start, intf *recno, intf *bsize,
VO DP data, intf *ret)

Input Parameters:
modfil  IN: FORTRAN integer array that is used to reference the MODIS

HDF file.
tolnm  IN: FORTRAN character string of the name of the table.
Itb IN: FORTRAN integer address of the memory size of tbinm.

group IN: ASCII string name of the data group from which the table
will be retrieved.

Igr IN: FORTRAN integer address of the memory size of group.

fldnm  IN FORTRAN character string of comma delimited name of
fields to be retrieved.

Ifl IN: FORTRAN integer address of the length of fldnm.

start IN: FORTRAN integer address of the start record, 0-based.

recno IN: FORTRAN integer address of the number of records to be
retieved.

bsize IN/OUT: FORTRAN integer address containing the memory size
of the data buffer. Output will be replaced with the actual
bytes required to hold the data.

Output Parameters:
data OUT: The data buffer to store the retrieved table data.
ret OUT: FORTRAN integer address of the return status (MFAIL,
MAPIOK)

Returns: N/A
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copmfil

Purpose: Provides a wrapping function interfacing between C and FORTRAN for
openMODISfile. This C function is only called by FORTRAN function
OPMFIL. This function is a M-API internal routine.

Description: copmfil is a C function which is callable from FORTRAN. This
function will call openMODISfile to open/create a MODIS HDF file.
In M-API, copmfil is a low-level routine which is called only by
CRMTBL.

In order to be callable from the FORTRAN in different platforms
using function name copmfil, this function is called ncopmfil in the
actual C code. ncopmfil is redefined in mapic.h according to the
compiler’'s FORTRAN naming conventions/conversion for each
platform, so that the object name of ncopmfil will always be the
same as the object name of a FORTRAN function named copmfil.

C: void copnfil (_fcd fname, intf *1fn, fcd access, intf *lac,
intf modFil[MODFILLEN] , intf *ret)

Input Parameters:
fnrame IN: FORTRAN complete path and filename for the file to be
opened.
Ifn IN:  Number of bytes in fname.
access IN: FORTRAN character string of access mode.
Permitted access mode:
“r’ Open for read only.

“w Create for read/write.
“a” Open for read/write.
lac IN:  Number of bytes in access.

Output Parameters:
modfil OUT: Array that is used to reference the file in all other M-API
routines in FORTRAN. The array will return all zeroes if
an error occurs.
ret OUT: If function is successful, ret is set to 0, otherwise -1

Returns: N/A
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cpmar

Purpose: Provides a wrapping function interfacing between C and FORTRAN for
putMODISarray. This C function is only called by FORTRAN function
PMAR. This function is a M-API internal routine.

Description: cpmar is a wrapper which is callable from FORTRAN. This function will
call putMODISarray to write array data. In M-API, cpmar is low-level
routine which is called only by PMAR.

In order to be callable from the FORTRAN in different platforms using
function name cpmar, this function is called ncpmar in the actual C
code. ncpmar is redefined in mapic.h according to the compiler's
FORTRAN naming conventions/conversion for each platform, so that
the object name of ncpmar will always be the object name of a
FORTRAN function named cpmar.

C: void cpmar (intf modfil[], _fcd arrnm, intf *lar, _fcd group, intf *Igr,
intf start[], intf dims[], void *data, intf *ret)

Input parameters:

modfil

arrnm
lar

group

Igr
start

dims

data

IN:
IN:
IN:
IN:

IN:
IN:

IN:

FORTRAN integer array that is used to reference the
MODIS HDF file.

FORTRAN character string that is the name of the array.
FORTRAN integer address of the memory size of arrnm.
FORTRAN character string which is the name of the data
group to which the array (SDS) belongs.

FORTRAN integer address of the memory size of group.
FORTRAN integer array containing the array structure
location to begin writing the data to the array structure.
start must have the same number of elements as the
target array has dimensions.

: FORTRAN integer array describing the size of the array

being written to the array structure. dims must have the
same number of elements as the target array structure has
dimensions and the product of the array dimensions must
equal the number of elements in data.

The data array.

Output Parameters:

ret

Returns: N/A
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OUT: FORTRAN integer address of the status (MFAIL,

MAPIOK)
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cpmarin

Purpose: Provides a wrapping function interfacing between C and FORTRAN for
putMODISarinfo. This C function is called only by FORTRAN function
PMARIN. This function is a M-API low-level internal routine.

Description: cpmarin is a C function callable from FORTRAN. This function will
call putMODISarinfo to attach an attribute to the array.

In order to be callable from the FORTRAN in different platforms
using function name cpmarin, this function is named ncpmarin in the
actual C code. ncpmarin is redefined in mapic.h according to the
compiler’'s FORTRAN naming conventions/conversion for each
platform, so that the object name of C ncpmarin will always be the
same as the object name of a FORTRAN function named cpmarin.

C: void cpmarin(intf modfil[MODFILLEN], _fcd arrnm, intf *lar, _fcd group,
intf *Igr, _fcd attr, intf *lat, _fcd dtype, intf *Idt, intf *nms,
VO DP value, intf *ret)

Input Parameters:
modfil  IN: FORTRAN integer array used to reference the MODIS HDF

file.
arrnm  IN: FORTRAN character string of the name of the array.
lar IN: FORTRAN integer address of the memory size of arrnm.
group IN: FORTRAN string name of the data group to which the array
belongs.
Igr IN: FORTRAN integer address of the memory size of group.
attr IN: FORTRAN character string of the attribute name.
lat IN: FORTRAN integer address of the memory size of attr.

dtype IN: FORTRAN character string of the memory size of the
attribute data type.

Idt IN: FORTRAN integer address of the memory size of dtype.
nms IN: FORTRAN integer address of the number of elements in
value.

value IN: value buffer.
Output Parameters:
ret OUT: FORTRAN integer address of the return status (MFAIL,
MAPIOK)

Returns: N/A
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cpmdmin

Purpose: Provides a wrapping function interfacing between C and FORTRAN for
putMODISdiminfo. This C function is only called by FORTRAN function
PMDMIN. This function is a M-API internal routine.

Description: cpmdmin is a wrapper which is callable from FORTRAN. This function
will call putMODISdiminfo to write a dimensional attribute. In M-API,
cpmdmin is low-level routine which is called only by PMAR.

In order to be callable from the FORTRAN in different platforms using
function name cpmdmin, this function is called ncpmdmin in the actual
C code. ncpmdmin is redefined in mapic.h according to the compiler's
FORTRAN naming conventions/conversion for each platform, so that
the object name of ncpmdmin will always be the object name of a
FORTRAN function named cpmdmin.

C: void cpmdmn(intf modfil[], _fcd arrnm, intf *lar, _fcd group, intf *Igr,
intf *dim, _fcd attrnm, intf *lat, _fcd dtype, intf *Idt, intf *nms, void

*value, intf *ret)

Input parameters:

modfil IN:

arrnm IN:
lar IN:
group IN:

Igr IN:
dim IN:

attrnm  IN:

lat IN:
dtype IN:
Idt IN:
nms IN:
value IN:

FORTRAN integer array that is used to reference the MODIS
HDF file.

FORTRAN character string that is the name of the array.
FORTRAN integer address of the memory size of arrnm.
FORTRAN character string which is the name of the data
group to which the array (SDS) belongs.

FORTRAN integer address of the memory size of group.

The dimension to which the attribute will be attached (O-
based).

Name to assign the attribute. Provided macros for accepted
MODIS file attribute names are listed in Appendix A, M-API-
Supplied Constants and Macros.

FORTRAN address of the string length of attrnm

Data type of the value.

FORTRAN address of the string length of dtype

Number of attribute values in value.

The data to store in the attribute. If the attribute already
exists, the value will be updated.

Output parameters:
ret OUT: FORTRAN integer address of the status (MFAIL, MAPIOK)

Returns: N/A
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cpmdnam

Purpose: Provides a wrapping function interfacing between C and FORTRAN for
putMODISdimname. This C function is only called by FORTRAN function
PMDNAM. This function is a M-API internal routine.

Description:

cpmdnam is a C function which is callable from FORTRAN. This
function will call putMODISdimname to read a dimension name. In
M-API, cpmdnam is low-level routine which is called only by
GMDNAM.

In order to be callable from the FORTRAN in different platforms using
function name cpmdnam, this function is called ncpmdnam in the
actual C code. ncpmdnam is redefined in mapic.h according to the
compiler's FORTRAN naming conventions/conversion for each
platform, so that the object name of ncomdnam will always be the
object name of a FORTRAN function named cpmdnam.

C: void cpmdnam(intf *modfil, _fcd arrnm, intf *lar, _fcd group, intf *Igr,

intf *dim,

_fcd dname, intf *ldn, intf *ret)

Input parameters:
modfil IN: FORTRAN integer array that is used to reference the

MODIS HDF file.

arrnm IN: FORTRAN character string that is the name of the array.

lar

IN: FORTRAN integer address of the memory size of arrnm.

group IN: FORTRAN character string which is the name of the data

group to which the array (SDS) belongs.

Igr IN: FORTRAN integer address of the memory size of group.

ldn IN: FORTRAN integer array to indicate the start location to
retrieve.

dim IN: FORTRAN integer address specifying the dimension.

dname IN: FORTRAN string containing the dimension name.

Output parameters:

ret

OUT: FORTRAN integer address of the status (MFAIL, MAPIOK)

Returns: N/A
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cpmfin

Purpose: Provides wrapping function interfacing between C and FORTRAN for
putMODISfileinfo. This C function is called only by FORTRAN function
PMFIN. This function is a M-API low-level internal routine.

Description: cpmfin is a C function callable from FORTRAN. This function will call
putMODISfileinfo to put a global (file) attribute.

In order to be callable from the FORTRAN in different platforms
using function name cpmfin, this function is named ncpmfin in the
actual C code. ncpmfin is redefined in mapic.h according to the
compiler’'s FORTRAN naming conventions/conversion for each
platform, so that the object name of C ncpmfin will always be the
same as the object name of a FORTRAN function named cpmfin.

C: void cpnfin(intf modfil[MODFILLEN], _fcd attr, intf *lat, _fcd dtype,
intf *Idt, intf *nms, VO DP value, intf *ret)

Input Parameters:

modfil IN:
attr IN:
lat IN:
dtype IN:
Idt IN:
nms IN:
value IN:

FORTRAN integer array used to reference the MODIS
HDF file.

FORTRAN character string of the attribute name.
FORTRAN integer address of the memory size of attr.
FORTRAN character string of the memory size of the
attribute data type.

FORTRAN integer address of the memory size of dtype.
FORTRAN integer address of the number of elements in
value.

value buffer.

Output Parameters:
ret OUT: FORTRAN integer address of the return status (MFAIL,

Returns: N/A
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cpmtbl

Purpose: Provides a wrapping function interfacing between C and FORTRAN for
putMODIStable. This C function is called only by FORTRAN function
PMTBL. This function is a M-API low-level internal routine.

Description: cpmtbl is a C function callable from FORTRAN. This function will call
putMODIStable towrite a table to the HDF file.

In order to be callable from the FORTRAN in different platforms
using function name cpmtbl, this function is named ncpmtbl in the
actual C code. ncpmtbl is redefined in mapic.h according to the
compiler’'s FORTRAN naming conventions/conversion for each
platform, so that the object name of C ncpmtbl will always be the
same as the object name of a FORTRAN function named cpmtbl.

C: void cpmbl (intf *modfil, _fcd tblnm, intf *I1tb, _fcd group, intf *Igr,
intf *start, intf *recno, VO DP data, intf *ret)

Input Parameters:
modfil IN:

tbinm IN:
Ith IN:
group IN:

Igr IN:
start IN:
recno IN:
data IN:

FORTRAN integer array used to reference the MODIS
HDF file.

FORTRAN character string of the name of the table.
FORTRAN integer address of the memory size of tbinm.
ASCII string name of the data group where the table will
be put.

FORTRAN integer address of the memory size of group.
FORTRAN integer address of the start record, 0-based.
FORTRAN integer address of the number of records to be
put into the table.

Data buffer of the table.

Output Parameters:
ret OUT: FORTRAN integer address of the return status (MFAIL,

Returns: N/A
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crmfh

Purpose: Provides a wrapping function interfacing between C and FORTRAN. This
C function is only called by the FORTRAN function RMFH. This function is
a M-API internal routine.

Description: Once an HDF-EOS file has been opened using an HDF-EOS open file
routine. The user must call CMFH to create the M-API file ID handle.
The M-API routines can then be used to access the data object(s) in the
opened file. Once the user is finished accessing the objects they must
call RMFH to release this file ID handle created by calling CMFH. RMFH
writes the objects accessed using M-API routines to a file, ends access
to them, and frees the allocated memory. Finally, before exiting the user
must call an HDF-EOS close file routine to close the HDF-EOS file.

crmfh is a C function which is callable from FORTRAN. This function will
call releaseMAPIfilehandle to release the modfil array created using
createMAPIfilehandle. In M-API, crmfh is a low-level routine called only
by RMFH.

In order to be callable from the FORTRAN on different platforms using
function name crmfh, this function is called ncrmfh in the actual C code.
ncrmfh is redefined in mapic.h according to the compiler's FORTRAN
naming conventions/conversion for each platform, so that the object
name of ncrmfh will always be the object name of a FORTRAN function
named crmfh.

c: void crmfh (intf modfil[MODFILLEN], intf *ret)
Input Parameters:
modfil IN/OUT: FORTRAN MODIS file array. If successful, the elements
of the array will be filled with zero after closing the MODIS
file.
Output Parameters:

ret OUT: If function is successful, ret is set to MAPIOK, otherwise
MFAIL.

Returns: N/A
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4.3 Prototype Listing for Low-Level Routines

Table 4-2 is a prototype listing of the low-level C and FORTRAN Routines.

Table 4-2. Low-Level C and FORTRAN Routine Prototype Listing

Return Value Routine Name [Parameter(s)]
int addid (MODFIL *file, char *name, char *groupname, int32 id,
i nt 32 type, char *access)
int addMODI Sgroup (MODFIL *file, char *groupname,

char *classname, int32 tag, int32 ref)

INTEGER FUNCTION | ADMGRP (modfil, group, clsnm, tag, ref)

int32 dat at ype_to DFN (char *datatype)

int DFNT_to_datatype (int32 dfnt, char *datatype)

INTEGER FUNCTION | DF2DT (dfnt, dtype)

INTEGER FUNCTION | DT2DF (dtype)

short int enptyvdata (MODFIL *File, int32 vdata ref)
DATAID * get MODI Sarrayi d( MODFI L *file, char *arrayname,
char *groupname)
DATAID get MODI St abl ei d(MODFI L *file, char *tablename,
char *groupname, char *access)
AGGREGATE MPVL20DL (MODFIL *Ffile, char *PVLAttrName, char *aggName)
int MIYPEc2f (char *c_data type, char *f _data type,
I ong int *F_length)
int MIYPEf 2¢ (char *f_data_type, char *c_data_type,
I ong int *c_length)
int32 WSfind (int32 fid, char *vsname)
int NULLstr (char *string)
int parse_string (char *target string, char *delimiter,
i nt n_tokens, char *tokens[])
short int SDS footprintOK (int32 sds_id, long int start[],

long int dimsizes[])

INTEGER FUNCTION | SDSOK (sdsid, start, dims)

DATAID * searchid (MODFIL *file, char *name, char *group,
i nt 32 type, char *access)
int32 sear chMODI Sgroup (MODFI L *file, char *groupname,

char *classname, char *objectname, char *objectclass,
i nt 32 objecttype)

short int set _Vhasdata (MODFIL *Ffile, int32 vdata_ ref)

INTEGER FUNCTION | SRMGRP(modfill, group, clsnm, objnm, objcls, objtyp

short int Vdat attr_nane (char *attribute, int32 vdata_ref,
char *attibute_name)

int Vf dat at ypes (int32 vdata_id, long int *stringlen,

char *data_type)

February 19, 1998 4-31



M-API Version 2.3 Programmer’s Reference Guide SDST-090C

4.4 Individual Low-Level Routines

The following are explanations for each individual low-level Routine.

addid

Purpose: Add newly opened data object (vdata or SDS) ID into the DATAID structure
in the MODFIL structure.

Description: addid creates a DATAID structure which contains the ID of the opened
object and inserts the structure to the ring super structure. In SDS, the
DATAID structure also includes a void pointer which points to an
SDSINFO structure created and filled by addid. The SDSINFO
structure contains the rank, dimension size, and data type information
for the opened SDS.

C i nt addi d(MODFIL *file, char *name, char *groupname, int32 id, int32

type, char *access)

Input parameters:

file IN:

name IN:
groupname IN:

id IN:
type IN:
access IN:

Output parameters:

Address of MODFIL structure that is used to reference
a MODIS HDF file containing the newly opened data
object (Vdata or SDS).

The name of the object.

The name of the group to which the object belongs. If
set to NULL, the object is a lone object.

The ID for the object returned from HDF object open
routines such as VSattach or SDselect.

The object type: either DFTAG_NDG (for SDS) or
DFTAG_VH (for Vdata).

The access type of the object: "r" or "w". This parameter
is ignored when type is DFTAG_NDG.

N/A

Returns: MAPIOK if successful, MFAIL if an error occurs.
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Error Messages: Description:

addid found the access type access i s unrecogni zabl e.

addid unable to all ocate a DATAI NFO structure while attenpting
to insert data ID of name into MODFIL structure.

addid unable to all ocate a DATAID structure while attenpting
to insert data I D of name into MODFIL structure.

addid unable to all ocate space for storing object's nane while
attenpting to insert data I D of name into MODFIL structure.

addid unable to all ocate space for storing object's group nane
while attenpting to insert data I D of name into MODFI L
structure.

addid unable to all ocate an SDSI NFO structure while attenpting
to insert data ID of name into MODFIL structure.

addid detected FAIL from HDF procedure SDgetinfo while
attenpting to insert data ID of name into MODFIL structure.

addid unable to all ocate space for storing dinmsizes while
attenpting to insert data ID of name into MODFIL structure.

addid unable to allocate VDINFO structure while attenpting to
insert data ID of name into MODFIL structure.
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addMODISgroup (ADMGRP)

Purpose: Add an object to an HDF Vgroup.

Description: addMODISgroup (ADMGRP) is a M-API internal function which adds an
HDF object into a Vgroup. The group is specified by its name and class
name. However, the classname is an optional feature. If class name is
set to NULL, the function will find the Vgroup with the same name as
groupname without considering the classname of the group to insert
the object into the group. The object is specified by its tag and
reference number. The tag for SDS is DFTAG_NDG and for Vdata is
DFTAG_VH. To obtain the reference, use SDidtoref for SDS and

VSQueryref for Vdata. No check for the tag or reference is performed.

C: i nt addMODI Sgr oup( MODFI L *File,

int32 ref)

Input Parameters:

file

groupname
classname

tag

ref

IN:  Address of MODFIL structure that is used to reference
the MODIS HDF file.

IN:  ASCII string of the name of the data group.

IN:  (Optional) ASCII string of the class name of the data
group. Set to * ‘ (blank) to not compare the group
clsnm.

IN:  The tag of the object. Valid values include:

DFTAG_NDG, DFTAG_VH, and DFTAG_VG.

IN: The reference number of the object.

Output Parameters: N/A

FORTRAN: | NTEGER FUNCTI ON ADMGRP( modfil, group, clsnm, tag, ref)
| NTEGER modfi Il (MODFILLEN), tag, ref
CHARACTER* (*) group, clsnm

Input Parameters:

modfil
group
clsnm

tag

ref

IN:  Array that is used to reference the MODIS HDF file.
IN:  ASCII string of the name of the data group.

IN:  (Optional) ASCII string of the class name of the data
group. Set to NULL to not compare the group classname.
IN:  The tag of the object. Valid values include:
DFTAG_NDG for SDS, DFTAG_VH for Vdata, and
DFTAG_VG for Vgroup.

IN The reference number of the object.

Output Parameters: N/A

Returns: MAPIOK if successful, otherwise, MFAIL.
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datatype _to DFNT (DT2DF)
Purpose: Returns the HDF number type associated a M-API data type string.

Description: datatype_to_DFNT (DT2DF) takes a M-API data type string and
returns the HDF number type integer used by HDF routines to
identify number types.

C: int32 datatype_to DFNT(char *datatype)

Input Parameters:
datatype IN:  Pointer to M-API data type string.

Permitted C data types:
“int8”
“ui nt 8”
“int16”
“uint 16”
“int32”
“ui nt 32"
“fl oat 32”
“fl oat 64”
“char *”

Output Parameters: N/A

FORTRAN: | NTEGER FUNCTI ON DT2DF( dtype)
CHARACTER* (*) dtype

Input Parameters:
dtype IN: M-API data type string.

Permitted FORTRAN data types:
* | NTEGER* 1’
* Ul NTEGER* 1’
* | NTEGER* 2’
* Ul NTEGER* 2’
‘| NTEGER* 4’
* Ul NTEGER* 4’
‘ REAL* 4’
‘* REAL* 8’
* CHARACTER* ( *)’

Output Parameters: N/A

Returns:  HDF number type or MFAIL if an error occurs.
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DFENT _to_datatype (DF2DT)
Purpose: Returns the M-API data type string associated with an HDF number type.

Description: DFNT_to_datatype (DF2DT) takes an HDF number type constant
(DFENT_*) used by HDF routines to identify number types and
returns a M-API data type strings, if possible. If no match can be
made, a null string is returned. An eight or more element character
string must be provided for datatype.

C. int DFNT_to_datatype (int32 dfnt, char *datatype)

Input Parameters:
dfnt IN: HDF number type constant.

Output Parameters:
datatype OUT: Pointer to M-API data type string. This string

must be at least 8 bytes long. Permitted C data
types:
“int8”
“ui nt 8"
“intle6”
“ui nt 16"
“int32”
“ui nt 32"
“f| oat 32"
“f| oat 64"
“char *”

FORTRAN: | NTEGER FUNCTI ON DF2DT (dfnt, dtype)
| NTEGER dfnt
CHARACTER* (*) dtype

Input Parameters:
dfnt IN: HDF number type constant.

Output Parameters:
dtype  OUT: M-API data type string.
Permitted FORTRAN data types:
‘| NTEGER* 1’
“ Ul NTEGER* 1’
‘| NTEGER* 2’
“ Ul NTEGER* 2’
‘| NTEGER* 4’
Ul NTEGER* 4’
‘* REAL* 4’
‘* REAL* 8’
* CHARACTER* (*)’

Returns:  MAPIOK if dfnt matched to a data type string or MFAIL if an error occurs.
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emptyVdata

Purpose: Determines whether the target Vdata is empty or contains data.

Description:

emptyVdata (EMPTV) indicates whether a Vdata is ‘empty’ by
searching for an HDF global metadata associated with the Vdata.
An empty Vdata may not exist, so a dummy record is inserted when
it is first created. This dummy record should be overwritten with the
first call from putMODIStable. When the dummy record is overwritten
by a single record the content of the Vdata is ambiguous, so a
metadata (‘NOT EMPTY’) is associated with the Vdata to indicate
that the Vdata is no longer empty. emptyVdata searches for the
existence of this label and reads it as evidence that the dummy
record has been overwritten. This check is performed ONLY if the
Vdata contains one record; multiple records in a Vdata implies that
the dummy record has been overwritten and no semaphore
metadata needs to be checked (or written).

C: short int enptyVdata(MODFIL *Ffile, int32 vdata_ref)

Input Parameters:

file

IN: Address of MODFIL structure that is used to reference
the MODIS HDF file receiving the new table.

vdata ref IN: Reference number of the Vdata to interrogate.

Output Parameters: N/A

Returns: 1if the Vdata is empty, O if it contains data, MFAIL if an error occurs.
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getMODISarrayid

Purpose:

Description:

get the address of the DATAID structure for a MODIS array (SDS)

getMODISarrayid returns the address of DATAID structure for the
array. The DATAID structure contains the HDF access ID as well as
rank and dimension information. This is an internal M-API routine
used by M-API array access routines. It is suggested that
getMODISarray and putMODISarray should not call but in-line the
code of this routine since the performance of getMODISarray and
putMODISarray is critical for the overall performace of M-API.

Because this routine is only used by M-API internally, and all inputs of
this routine have been checked in the calling routines, this routine
does not performace the input parameter checking.

C. DATAID *get MODI Sarrayid (MODFI LE *file, char *arrayname, char *groupname)

input Parameters:

file

IN: Address of MODFILE structure that is used to reference
a MODIS HDF file receiving the dimension name.

arrayname IN: ASCII string name of the target array structure.
groupname IN: ASCII string name of the data group containing the

target

Output Parameters: N/A

Returns:  (DATAID *) if successful, NULL if an error occurs.
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getMODIStableid
Purpose: Getthe address of the DATAID structure for a MODIS table (Vdata).

Description: getMODIStableid returns the address of DATAID structure for a
MODIS table. The DATAID structure contains the HDF access ID as
well as vdata specfic information. This is an internal M-API routine
used by M-API table access routines.

Because this routine is only used by M-API internally and all inputs of
this routine have been checked in the calling routines, this routine
does not perform input parameter checking.

C. DATAID *get MDD Stabl eid(MDFIL *file, char *tablename, char *groupname,
char *access)

Input Parameters:
file IN: Address of MODFIL structure that is used to reference
a MODIS HDF file.
tablename IN: ASCII string name of the table structure to be

searched.

groupname IN: ASCII string name of the data group containing the
table

access IN: ASCII string of the table access type: "r" for read only,
"w" for write.

Output Parameters: N/A

Returns:  (DATAID *) if successful, NULL if an error occurs.
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MPVL20ODL

Purpose: Readina MODIS PVL (Parameter = Value) attribute in a HDF file and
converts it to ODL stored in a tree structure.

Description:

In HDF-EOS, attributes are collected together to form a text block
using PVL. Then the text block is stored in HDF as a single attribute.
MPVL20ODL reads in a MODIS PVL (Parameter = Value) attribute in
a HDF file and converts it to ODL stored in a tree structure for
searching individual attribute in PVL. This is a M-API internal routine
called by getMODISPVLattr.

The function seaches the MODIS HDF global attributes first. If the
PVLAttrname attributes can not be found in the global attributes, the
function will then search the attributes attached to individual SDSs.
Once the PVL attribute is found, the function will retrieve the attribute
and convert it to ODL.

C: AGGREGATE MPVL20DL( MODFI L *file, char *PVLAttrName, char *aggName)

Input Parameters:

file

IN: Address of MODFIL structure that is used to
reference the MODIS HDF file containing the target
PVL attribute.

PVLAttrName IN: ASCIl string name of the HDF attribute which

contains the PVL text block.

aggName IN: ASCII string name used to name the AGGREGATE

structure.

Output Parameters: N/A

Returns: AGGREGATE if successful, NULL if an error occurs.
(Note AGGREGATE is a pointer to a tree structure defined in odldef.h)
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MTYPEc2f

Purpose: Convert comma delimited M-API C data type string to M-API FORTRAN
data type string .

Description:

M-API uses a set of standard strings to describe the data types
stored in array and table structures. For the same data type, the
name is different between M-APlI C and FORTRAN interface.
Because part of the FORTRAN interface calls the C interface by
using the wrapping method, the data type string returned from the C
interface is in C notation. This routine is a low level C function which
will convert the C data type notation to FORTRAN data type notation.
The function will return MFAIL if c_data _type contains an
unrecognizable data type or the memory of f_data_type is not large
enough to hold the FORTRAN data string.

C: i nt MIYPEc2f (char *c_data_type, char *f_data_type, long int *f_length)

Input Parameters:
c_data_type IN: String of comma-delimited data types.

Permitted C data types:
“int8”
“uint8”
“int16”
“uint 16”
“int32”
“ui nt 32”
“int64”
“fl oat 32"
“fl oat 64"
“char *”

f length IN/OUT: Address of the memory size (bytes) of the
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f data_type string. Output will replaced with the
actual length of f_data_type + 1. If a function error
occurs, f length will not be changed. If the
f_data_type is not large enough, f_length will return
with the actual size needed to hold the FORTRAN
data type string. If the memory size of f_data_type is
three times the string length of f data type, the
memory will always be large enough. To get the
actual size need to hold the FORTRAN data type
string, the user may set the f_data_type to NULL and
f length to O.
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Output Parameters:
f data_type OUT: Memory to hold comma-delimited M-API FORTRAN
data types. If f_length is set to zero, this paramter can
be set to NULL.

Returns:  MFAIL if the f_data_string is not large enough or an unrecognizable data
type in c_data_type string. MAPIOK if successful.
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MTYPEf2c

Purpose: Convert comma delimited M-API C data type string to M-API FORTRAN
data type string.

Description:

M-API uses a set of standard strings to describe the data types
stored in array and table structures. For the same data type, the
name is different between M-APlI C and FORTRAN interface.
Because part of the FORTRAN interface calls the C interface by
using the wrapping method, the data type string returned from the C
interface is in C notation. This routine is a low level C function which
will convert the FORTRAN data type notation to C data type notation.
The function will return MFAIL if f data_type contains
unrecognizable data type or the memory of ¢c_data_type is not large
enough to hold the FORTRAN data string.

C: i nt MIYPEf 2c(char *f_data_type, char *c_data_type, long int *c_length)

Input Parameters:
f data_type IN: String of comma-delimited data types.

Permitted FORTRAN data types:
* | NTEGER* 1’
Ul NTEGER* 1’
* | NTEGER* 2’
* Ul NTEGER* 2’
‘| NTEGER* 4’
* Ul NTEGER* 4’
‘ REAL* 4’
‘* REAL* 8’
* CHARACTER* (*)’

c_length IN/OUT : Address of the memory size of the c_data_type

string. Output will return with the actual length of
c_data type + 1. If a function error occurs, c_length will not
be changed. If the c_data type is not large enough,
c_length will return with the actual size needed to hold the
C data type string. If the memory size of c_data_type is
twice the string length of f_data_type, the memory will
always be large enough. To get the actual size need to hold
the C data type string, user may set the c_data_type to
NULL and c_length to O.

Output Parameters:
c_data_type OUT: Memory to hold comma-delimited M-API C data types
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converted from f_data_type. If f_length is set to zero,
this paramter can be set to NULL.
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Returns:  MFAIL if the c_data_string is not large enough or an unrecognizable data
type in f_data_type string. MAPIOK if successful.
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MVSfind

Purpose: To replace the HDF VSfind for obtaining the reference ID of a Vdata.

Description: MV Sfind is a M-API internal function for obtaining the reference ID of a
Vdata set. MVSfind is used to replace HDF VSfind which can not
distinguish the user-defined Vdata set from attributes.

C: int32 MVSfind(int32 Ffid, char *vsname)

Input Parameters:

fid IN: HDF file ID returned from Hopen.
vsname  IN: ASCII string of the name of the Vdata set.

Output Parameters: N/A

Returns: Vdata reference ID if successful, otherwise, HDF FAIL.
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NULLstr
Purpose: Determines if a character pointer points to NULL or an empty string.
Description: NULLSstr checks if the character pointer points to NULL or an empty
string. It then returns either 1 if string points to NULL or a null string,
otherwise 0 if string points to a character string.
C: NULLstr(char *string)
Input Parameters:
string IN: Pointer to determine if NULL or pointing to an empty
string.

Output Parameters: N/A

Returns: 1 if string points to NULL or a null string.
0 if string points to a character string.
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parse_string
Purpose: Breaks up character delimited string into constituent tokens.

Description: parse_string sets the tokens pointers to the first n_tokens delimiter
delimited string token in target_string. Each terminating delimiter
character in target_string is replaced by a null character so that
each token pointed to in tokens may be handled as an independent
string. The tokens array should have at least n_tokens elements. If
there are fewer tokens in target_string than n_tokens, the unused
pointers are set to NULL.

C: int parse_string(char *target string, char *delimiter, int n_tokens,
char *tokens[])

Input Parameters:
target_string  IN/OUT: String to be atomized. Note that it is parsed in

situ.
delimiter IN: String of acceptable delimiter characters.
n_tokens IN: Maximum number of pointers to string tokens found

in target_string. Minimum number of available
pointers in tokens array.

Output Parameters:
tokens OUT: Array of pointers to the parsed string tokens in
target_string.

Returns:  Number of string tokens found in target_string. This may be more than

n_tokens, the number of string tokens made accessible through the
tokens array. MFAIL is returned on an input error.
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SDS_footprintOK (SDSOK)

Purpose: Determines whether an array access will fall within the boundaries of the
target SDS.

Description: SDS_footprintOK (SDSOK) checks the start position and
dimensions of a hyperslab to be accessed from an SDS against the
dimensions of that SDS.

C: short int SDS footprintOK(int32 sds_id, long int start[],
I ong int dimsizes[])

Input Parameters:

sds_id IN: The HDF SDS data set ID returned from SDselect.

start IN: Array containing the array structure location to begin
placing the data into the array structure. start must have
the same number of elements as the target array has
dimensions.

dimsizes IN: Array describing the size of the array being inserted into
the array structure. dimsizes must have the same
number of elements as the target array structure has
dimensions and the product of the array dimensions
must equal the number of elements in data.

Output Parameters: N/A

FORTRAN: | NTEGER FUNCTI ON SDSOK( sdsid, start,dims)
| NTEGER sdsid, start(*), dims (*)

Input Parameters:

sdsid IN: The HDF SDS data set ID returned from SDselect.

start IN: Array containing the location where the first element of
data is to be accessed from an SDS. start must have the
same number of elements as the target array has
dimensions.

dims IN: Array describing the size of the array being inserted into
the array structure. dims must have the same number of
elements as the rank of the target SDS.

Returns: 1 if proposed hyperslab consistent with SDS dimensions, 0 if not or an
error occurs.
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searchid

Purpose: Searches the ring super structure to find if an object is opened. If it is
opened, returns the address of the DATAID structure.

Description:

searchid searches the ring super structure to find if an object is
opened. If it is opened, searchid returns the address of the DATAID
structure. The function also maintains the ring so that the first object in
the ring is always the current accessed object. Please note any
routines using contents in the DATAID structure should neither
change the contents nor release the DATAID structure.

searchid is an internal M-API routine which is used only by M-API
routines. Application programs should not call this routine directly.
Since this function will be only used by M-API functions and the
speed of this function is important for overall performance of M-API,
minimum error checking is performed in this function because all
possible errors are checked in the calling routines.

C: DATAI D *searchid (MODFIL *Ffile, char *name, char *groupname, int32 type,
char *access)

Input Parameters:

file IN: Address of MODFIL structure that is used to reference a
MODIS HDF file containing opened data objects (Vdata
or SDS).

name IN: The name of the object.

groupname IN: The name of the group to which the object belongs. If set

to NULL, the object is a lone object.

type IN: The object type: either DFTAG_NDG (for SDS) or

DFTAG_VH (for Vdata).

access IN: The access type, either "w" or "r". This argument is

ignored when type is DFTAG_NDG.

Output Parameter: N/A

Returns:  NULL if the object is not found in the ring super structure.
The address of the DATAID structure if the object is found.
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4-49



M-API Version 2.3 Programmer’s Reference Guide SDST-090C

searchMODISgroup (SRMGRP)

Purpose: To search a Vgroup to find if an HDF object is in the specified Vgroup.

Description:

C: i nt 32 sear chMODI Sgr oup( MODFI L *file,
*objectname,

searchMODIS (SRMGRP) group searches an HDF Vgroup structure in
a MODIS HDF file to find if an HDF object is in the Vgroup. Both the
group and the object are specified by their name and class name.
However, the classname is an optional feature. If class hames are set to
NULL, only name comparison is performed. Because SDS (array) has
no class name, the objectclass for an SDS is always ignored. If the
specified object exists, the function will return the reference ID for Vdata
and Vgroup and index for SDS. If the object does not exist, the function

will return NO_OBJECT, which is defined in mapic.h as -2.

Input Parameters:

file

groupname IN:
classname IN:

objectname IN:

IN:

objectclass IN

objecttype IN
The valid objects are:

DFTAG_NDG (for SDS)

DFTAG_VH (for Vdata, or attribute if the object class is set

Address of MODFIL structure that is used to reference
the MODIS HDF file.

ASCII string of the name of the data group.

(Optional) ASCII string of the class name of the data
group. Set to NULL to not compare against the group’s
classname.

ASCII string of the object name to be searched for.
(Optional)ASCII string of the class name of the data
object. Set to NULL to not compare against the object’s
class.

Type of the object;

to Attr0.0)
DFTAG_VG (for Vgroup).
Output Parameters: N/A
FORTRAN: | NTEGER FUNCTI ON SRMERP( modfil, group, clsnm, objnm, objcls, objtyp)
| NTEGER mod¥i I (MODFILLEN), objtyp
CHARACTER* (*) group, clsnm, objnm, objcls

Input Parameters:

modfil
group
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clsnm IN:
objnm  IN:
objcls IN
objtyp IN

(Optional) ASCII string of the class name of the data group.
Set to NULL to not compare the group clsnm.

ASCII string of the object name to be searched.
(Optional)ASCII string of the class name of the data object.
Set to NULL blank (* ©) to not compare the object class.
Type of the object; The valid objects are:

DFTAG_NDG,

DFTAG_VH,

DFTAG_VG.

Output Parameters: N/A

Returns: NO_OBJECT if the object is not in the specified Vgroup; MFAIL if the
function is failed; Reference ID if the function successfully finds the object
the Vdata or Vgroup object; and SDS index if the function successfully
finds the SDS object.
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set_Vhasdata

Purpose: Creates a semaphore attribute to indicate that the first record of a
particular Vdata is not a dummy record.

Description:

set_Vhasdata (HASDAT) sets a semaphore HDF global attribute
associated with a Vdata to indicate whether the Vdata is not ‘empty’.
An empty Vdata may not exist, so a dummy record is inserted when
it is first created. This dummy record should be overwritten with the
first call from putMODIStable. When the dummy record is overwritten
by a single record the content of the Vdata is ambiguous, so this
routine creates a metadata (‘NOT EMPTY’) associated with the
Vdata to indicate that the Vdata is no longer empty. This routine is
called ONLY if the Vdata contains one non-dummy record; multiple
records in a Vdata implies that the dummy record has been
overwritten and no semaphore metadata needs to be checked (or
written).

C: short int set_Vhasdata(MODFIL *Ffile, int32 vdata_ref)

Input Parameters:

file

IN: Address of MODFIL structure that is used to reference
the MODIS HDF file receiving the new table.

vdata_ref IN: Reference number of the Vdata to interrogate.

Output Parameters: N/A

Returns:  MAPIOK if the semaphor attribute is written successfully, MFAIL if an error
occurs.
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Vdatattr_name

Purpose: Generates a unique global attribute name to associate with Vdata
metadata.

Description:

Vdatattr_name (VDATRN) creates an attribute name that is
associated with a particular Vdata. This allows the global metadata
facility to be used to store Vdata metadata. The Vdata tag
(DFTAG_VH) and the Vdata’s ref-id are appended to the attribute
name to make a Vdata-specific metadata name. If the attribute name
Is very long, these two integers will overwrite the last few characters
of the attribute so that the length of attribute_name remains within
the VSNAMELENMAX -1 (63) character limit for HDF global attribute
names.

C: short int Vdatattr_nane(char *attribute, int32 vdata ref,
char *attribute_name)

Input Parameters:
attribute IN: Standard attribute name of a Vdata metadata.
vdata_ref IN: Reference number of the Vdata with which to associate

the metadata.

Output Parameters:
attribute_name OUT: Name to assign the attribute in the HDF file so

that it may be associated with a particular Vdata.
This array must be at least VSNAMELENMAX
elements long.

Returns:  MAPIOK if the attribute name is created successfully, MFAIL if an error
occurs.
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VFdatatypes

Purpose: Retrieves a comma delimited string of the MODIS data types of a Vdata's
fields.

Description:

VFdatatypes retrieves the data type for each field of a Vdata. The
HDF number type of each field is converted into its corresponding
M-API data type and this is appended to the output string. An error
(MFAIL) will be returned if 1) The output string is not long enough to
contain the data type strings for all the Vdata's fields, 2) an unknown
(e.g. not supported by the M-API) number type is encountered or 3)
an HDF routine FAILs. The data type string will be returned
truncated to the point where the fault occurred. stringlen, the
address of the length of the data_type output string, is normally
revised to contain the actual array length required to hold the output
string. If the latter two errors occur, however, it is set to O.

C: i nt VFdat atypes(int32 vdata id, long int *stringlen, char *data_type)

Input Parameters:
vdata_id IN: Vdata's access identifier returned from Vsattach.
stringlen IN/OUT: Address of the length of the data_type output string.

This number is returned as the minimum length of an
array capable of holding the output string. It is set to O if
a functional error occurs.

Output Parameters:
data_type OUT: Array of comma-delimited data types for each table

field.

Possible C data types:
“int8g”
“uint8”
“int16”
“ui nt 16”
“int32”
“ui nt 32
“int64”
“f1 oat 32"
“f1 oat 64"

Returns: MAPIOK if successful, MFAIL if an error occurs.
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APPENDIX A: M-API-SUPPLIED CONSTANTS AND MACROS

The following tables show the constants that are found in the mapi.h (C) and mapi.inc

(FORTRAN):

Table A-1. M-API Data Type Constants

M-API

Constant C FORTRAN
| 8 “int8” | NTEGER* 1’
|16 “int16” * | NTEGER* 2’
| 32 “int32” ‘| NTEGER* 4’
| 64 “int64” ‘| NTEGER* 8’
R32 “f1 oat 32” * REAL* 4’
R64 “f1 oat 64” * REAL* 8’
TXT “char *” * CHARACTER* (*)’
u s “uni nt 8” | NTEGER* 1’
ul 16 “uni nt 16” ‘| NTEGER* 2’
ul 32 “uni nt 32” ‘| NTEGER* 4’
Ul 64 “uni nt 64”

Table A-2. SDS Metadata Constants

Metadata Metadata M-API

Description Name Constant
array structure and dimension label string "l ong_nane" M_ONG_NAME
array structure and dimension units string "units" MUNI TS
array structure and dimension format string "format" MFORVAT
array structure coordinate system string "cordsys" MCOORD_SYS
array structure Calibration factor "scal e_factor"” VBLOPE
array structure Calibration factor error "scale factor_err" MBLOPE_ERROR
array structure uncalibrated offset "add_of fset" MOFFSET
array structure uncalibrated offset error "add_of fset_err" MOFFSET _ERROR
array structure uncalibrated data HDF number type "calibrated_nt" MNUM_TYPE
standard data valid range (Sdgetrange)[minimum,] "val i d_range" VDATA RANGE
array structure Fill Value " FillVval ue" M-I LL_VALUE
ECS inventory metadata global attribute name " Cor eMet adat a. 0" MECS CORE
ECS archive metadata global attribute name "Product Met adat a. 0" | MECS_ARCHI VE
‘Same as above’ - returned for Backward compatibility "Product Met adat a. 0" | MECS_PRODUCT

February 19, 1998
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Table A-3. ECS Global Inventory Metadata Names

Note: User should refer to a particular file specification for a more precise layout of the
metadata for a product.

Metadata Description Metadata Name M-API Constant

HDFattrNames = MECS_CORE

References to all ancillary input files, (i.e., all " ANCI LLARYI NPUTPQ NTER' MOCRE_ANC L_PQ NTER

input files other than MODIS products).

Indicates the results of QA performed during " AUTQVATI CQUALI TYFLAG' MOCORE_AUTO QUALI TY

product generation.

Easternmost longitude of the granule spatial " EASTBOUNDI NGOOCRDI NATE"! MOCRE_EAST _BOUND

coverage.

Flag indicating whether points are on an inner " EXCLUSI ONGRI NGFLAG' MOCRE_EXCLUS (RING FLG

(exclusion) G-ring.

Self-reference to granule. For V1, this field " GRANULEPQO NTER' MOCRE_GRAN PA NTER

should be identical to

MODISPRODUCTFILENAME.

Latitudes of a series of points representing the " GR NGPA NTLATI TUDE! MOCRE_GR NG _PA NT_LAT

perimeter of the granule spatial coverage (i.e.,

corners).

Longitudes of a series of points representing " GR NGPA NTLONG TUDE! MOCRE_GR NG PA NT_LON

the perimeter of the granule spatial coverage.

Sequence numbers corresponding to perimeter " GRI NGPA NTSEQUENCEND' MOCRE_GR NG _PA NT_NUWM

latitudes and longitudes.

References to other MODIS product granules "1 NPUTPA NTER' MOORE_| NPUT_PA NTER

used as input for this product.

A descriptive name for the data collection. " LONGNAMVE! MOORE_LONG _NAME

Northernmost latitude of the granule spatial " NORTHBOUNDI NGOOCRDI NATE! MOCRE_NCRTH_BOUND

coverage.

The granule level flag applying both generally to " CPERATI ONALQUALI TYFLAG MOCRE_CPER QUAL_FLAG

the granule and specifically to the parameters
at the granule level. When applied to a
parameter, the flag refers to the quality of that
parameter in the granule.

Number of satellite orbit during which the " CRBI TNUMBER" MOCRE_CRBI T_NUM
granule data were collected.
Reference to processing history file. " PROCESSI NGH STCRYPA NTER' MOCRE_H STCRY_PA NTER

Value indicating the percent of interpolated data | " QAPERCENTI NTERPCLATEDDATA" MOCORE_PERCENT_| NTERP
in the granule

Value indicating the percent of missing data in " QAPERCENTM SSI NGDATA! MOCRE_PERCENT_M SSI NG
the granule.

Value indicating the percent of data in the " QAPERCENTCOUTCFBOUNDSDATA! MOORE_PERCENT_QUT
granule outside of acceptable limits.

A text explanation of the criteria used to set " QUALI TYFLAGEXPLANATI ON' MOCORE._QUAL_EXPL
each quality flag; including thresholds or other

criteria.

The date and time when the temporal coverage " RANGEBEA NNl NGDATETI ME' MOCRE_RANGE_START
period of this granule began.

The date and time when the temporal coverage " RANGEENDI NGDATETI ME' MOCORE_RANGE_END

period of this granule ended.
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Metadata Description

Metadata Name

M-API Constant

Indicator of what reprocessing is planned for
the granule.

" REPROCESSI NGPLANNED!

MOORE_TO BE_REDONE

Indicator of the reprocessing status of the
granule.

" REPROCESSI NGACTUAL"

MOCRE_ACTUALLY_REDONE

The granule level flag applying to the granule
and to the parameters at the granule level.
When applied to a parameter, the flag refers to
the quality of that parameter in the granule.

" SA ENCEQUALI TYFLAG’

MOORE_SCl ENCE_QUAL_FLG

The identifier for the data collection.

" SHORTNAME'

MOORE._SHORT NAME

The size of the data granule in megabytes.

" SI ZEMBECSDATAGRANULE'

MOCRE_SI ZE_CF_GRANULE

Southernmost latitude of the granule spatial
coverage.

" SQUTHBOUNDI NGOOCRDI NATE!

MOCRE_SCOUTH_BOUND

Westernmost longitude of the granule spatial
coverage.

" WESTBOUNDI NGOOCRDI NATE!

MOORE_WEST_BOUND

The MODIS filename for this granule.

" MCDI SPRCDUCTFI LENAME'

MPRCD_FI LENAME

MODIS mode of operation.

" CPERATI ONMCDE!

MPRCD_CPERATI ONMCDE

This field contains the date and time the
process that created this file was started.

" PROCESSI NCGDATETI ME'

MPRCD_PROC_DATE._TI ME

The SPSO parameters for all data contained in " SPSCPARAMETERS" MPRCD_SPSO PARAM
this file, as listed in the SPSO database.
The number of this MODIS granule. " GRANULENUVBER! MPRCD_GRANULE_NUM

HDFattrNames =

MECS_PRODUCT

The date this algorithm package version
successfully passed AI&T procedures and was
accepted as an ECS standard algorithm.

" ALACR THVPACKAGEACCEPTANCEL

ATE

MPRCD ALGO PCK_ACPT DATE

This specifies the maturity of the algorithm
package

" ALGCR THWPACKAGENVATUR TYCO]

=

MPROD_ALGO PACK_MAT OCDE

Algorithm package name

" ALGCR THVPACKACGENAME'

MPRCD_ALGD PACK_NAME

The version of the algorithm package.

" ALGOR THWACKAGEVERSI ON'

MPROD ALGD PACK_VER

The long name by which the instrument is "1 NSTRUMENTNAME' MPRCD_| NSTR_NAME
known.
The short name assigned to the platform " PLATFCRVSHORTNAME" MPRCD PLATFCRM SHORT

carrying the instrument.

DAAC where product is processed.

" PROCESSI NGCENTER!

MPRCD_PROC CENTER |
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Metadata Description

Metadata Name

M-API Constant

MODO1_L1A "MCDO1_L1A MODO1_L1A

Scan nunber "Scan nunber"” MD1SCAN NUMBER
Franme count array "Frame count array" M)1FRAME CCOUNT_ARRAY
Scan Type "Scan Type" M)1SCAN TYPE

SD start tine

"SD start tine"

MD1SD _START TI ME

SRCA start tine

"SRCA start tine"

MD1SRCA _START TI ME

BB start tine

"BB start tine"

MD1BB_START TI ME

SV start tine

"SV start tine"

MD1SV_START TI ME

EV start tinme

"BV start tine"

MDLEV_START TI ME

SRCA cal i brati on node

"SRCA cal i bration node"

MD1SRCA_CALI BRATI ON_MODE

Packet scan count

"Packet scan count"

MDLPACKET _SCAN COUNT

OCSDS Application Identifier

"OCSDS Application ldentifier"

MD1CGCSDS_API D

Packet Quick Look flag

"Packet expedited data flag"

MY1PACKET_QL

Mrror side

"Mrror side"

M)IM RRCR S| DE

Scan qual ity array

"Scan quality array"

MD1SCAN QUALI TY_ARRAY

Earth sector Pixel quality

"Earth sector Pixel quality"”

MDLEV_PI X _QUAL

SD sector Pixel quality

"SD sector Pixel quality"

MD1SD Pl X_QUAL

SRCA sector Pixel quality

"SRCA sector Pixel quality”

MDLSRCA Pl X_QUAL

BB sector Pixel quality

"BB sector Pixel quality"

MD1BB Pl X QUAL

SV sector Pixel quality

"SV sector Pixel quality"

MDLSV_PI X_QUAL

Bands 1 and 2 "EV_250nY M1EV_250M
Bands 3 through 7 " EV_500nt M)1EV_500M
Bands 8 through 19 "EV_1km day" M1EV_1KM DAY
Bands 20 t hrough 36 "EV_1km ni ght " M1EV_1KM N TE
Bands 1 and 2 " SD_250nt M)1SD 250M
Bands 3 through 7 "SD_500nt MD1SD 500M
Bands 8 through 19 "SD _1km day" M)1SD 1KM DAY
Bands 20 through 36 "SD _1km ni ght " M)1SD 1KM N TE
Bands 1 and 2 " SRCA 250nY MD1SRCA 250M
Bands 3 through 7 " SRCA _500n¥ MD1SRCA 500M
Bands 8 through 19 " SRCA_1km day" MD1SRCA 1KM DAY
Bands 20 through 36 "SRCA 1km ni ght" MD1SRCA 1KM N TE
Bands 1 and 2 " BB _250nt M)1BB 250M
Bands 3 through 7 "BB_500nt M)1BB 500M
Bands 8 through 19 "BB_1lkm day" MD1BB_1KM DAY
Bands 20 t hrough 36 "BB_1km ni ght " M)1BB 1KM N TE
Bands 1 and 2 " SV_250nt M)1SV_250M
Bands 3 through 7 " SV_500nt MD1SV_500M
Bands 8 through 19 "SV_1km day" M)1SV_1KM DAY
Bands 20 through 36 "SV_1km ni ght " M1SV_1KM N TE

FPA DCR of fset data

"fpa_dcr_offst"

MD1FPA DCR CFFST

FAM Regi strati on sanpl e
Del ays

"fam sanp_del ay”

MD1FAM SAVP_DELAY
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Metadata Description

Metadata Name

M-API Constant

Raw mrror encoder data

"raw_mr_enc"

M)IRAW M R _ENC

CQurrent/Prior HK Tel em

"raw_hk_t el enf

MDIRAW HK_TELEM

Sci Eng Data

"raw_sci _eng"

MIRAW SO _ENG

Par anet er Tabl e

"raw_par ant

MD1RAW PARAM

View Sector Start

"raw vs_start"

MDLRAW VS_START

CP Event Log

"raw cp_event"

MDLRAW CP_EVENT

FR Event Log

"raw fr_event"

MDLRAW FR_EVENT

Raw s/c ancill data

"raw_sc_ancil "

MYIRAW SC ANO L

Dump Request Info

"raw_dunp_req"

MDLRAW DUMP_REQ

Dunp Data

"raw_dunp_dat a"

MDLRAW DUVP_DATA

FPA/ AEM Confi g

"fpa_aem config"

MD1FPA AEM CONFI G
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Metadata Description

Metadata Name

M-API Constant

Product type identifier

"MD02_L1B"

M)2_PRCD | D

Sof t ware Version

"Sof t ware Version"

MD2VERSI CN

Nunber of Scans

"Nunber of Scans"

MD2NUVBER OF SCANS

Nurmber of Day nmode scans

"Nunber of Day mode scans”

MD2NUMBER CF DAY _SCANS

Nunmber of N ght node scans

"Nunber of N ght node
scans"

MD2NUMBER OF NI GHT_SCAN
S

Max Total Frames "Max Total Franes" MD2MAX_TOTAL FRAMES
Max Earth Vi ew Franes "Max Earth Frames" MD2MAX_EARTH FRAMES
Max SD Franes "Max SD Franes” M2VAX_SD FRAMES

Max SRCA Franes

"Max SRCA Franes"

MD2VAX_SRCA FRAMVES

Max BB Franes

"Max BB Frarmes"

MD2MAX BB FRANES

Max SV Franes

"Max SV Frames"

MD2MAX_SV_FRANE

Scan types in product

"Scan types in product”

MD2SCAN_TYPES

Dead MODI S Detectors

"Dead MCDI' S Det ect ors"

M2DEAD DETECTCRS

Noi sy MDI' S Detectors

"Noi sy MDI' S Det ectors”

MD2NO SY_DETECTCRS

Dead Therm stors

"Dead Therm stors"

MD2DEAD THERM STCORS

Noi sy Thermi stors

"Noi sy Therm st ors"

M2NO SY_THERM STCRS

250 M Band Nunbers for Reflected Sol ar
Bands

"250 M Band Nunbers for
Refl ected Sol ar Bands"

MD2_250M BAND NUVB

500 M Band Nunbers for Reflected Sol ar
Bands

"500 M Band Nunbers for
Refl ected Sol ar Bands"

MD2_500M BAND NUVB

1000 M Band Nunbers for Reflected Sol ar
Bands

"1000 M Band Nunbers for
Refl ected Sol ar Bands"

MD2_1000M REF_BAND NUVB

I nconpl ete Scans

"l nconpl ete Scans"

MD2PARTI AL_SCANS

M ssi ng Packets

"M ssi ng Packet s"

MD2M SSI NG PACKETS

Packets with bad CRC

"Packets with bad CRC'

MD2BAD PACKETS

D scarded Packets

"D scarded Packets"

M2DI SCARD PACKETS

Swat h Vgr oup "MDI S L1B Data" MD2SWATHWATH
numscal e factors "num scal e_fact ors" MD2NUM SCALE FACTCRS
40*nscans "40*nscans" M)2_40NSCANS
20*nscans "20*nscans" MD2_20NSCANS
10*nscans "10*nscans" MD2_10NSCANS
nscans "nscans” MD2_NSCANS

40* nRef SBscans MD2_40NSCANS MD2_40NREFSBSCANS
20* nRef SBscans MD2_20NSCANS MD2_20NREFSBSCANS
10* nRef SBscans MD2_10NSCANS MD2_10NREFSBSCANS
Band_250M " Band_250M MD2BAND 250M
Band_500M " Band_500M MD2BAND 500M

Band_1KM Ref SB

"Band_1KM Ref SB"

MD2BAND 1KM REFSB

Band_1KM Eni ssi ve

"Band_1KM Eni ssi ve"

MD2BAND 1KM EM S

4*BB franes

"4*BB frames"

MD2_4BB_FRANMES

2*BB franes

"2*BB frames"

MD2_2BB_FRAMES

BB franes

"BB_franes"

MD2_BB_FRAMES
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Metadata Description

Metadata Name
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4*EV frames "4*EV _frames" M2_4EV_FRAMES
2*EV franes "2*EV_frames" M2_2EV_FRAMES
EV franes "EV_franes" M2_EV_FRAMES
4*SD frames "4*SD frames” M)2_4SD FRAMES
2*SD franes "2*SD frames" M)2_2SD FRAMES
SD franes "SD franes" M)2_SD FRAMES
4* SRCA frames "4* SRCA franes"” M)2_4SRCA FRAMES
2* SRCA frarmes " 2* SRCA frames" MD2_2SRCA FRAMES
SRCA franes "SRCA frames" MD2_SRCA FRAMES
4*SV frames "4*SV frames" M2_4SV_FRAMES
2*SV franes "2*SV_frames" MD2_2SV_FRAMES
SV franes "SV_franes" M)2_SV_FRAMES

Instrument Data Stored as Scientific
Data Sets

"Sl ope_and_Cffset™

MD2SLOPE_AND CFFSET

Bl ack Body 250M Refl ected Sol ar Bands
Scal ed I nteger Radi ance

"BB 250 Ref SB_Rad"

MD2BB_250

Bl ack Body 250M Refl ected Sol ar Bands
Scal ed I nteger Radi ance Uncertainty

"BB_250_Ref SB Rad_Uncert"

M2BB_250_UNCERT

Earth Vi ew 250M Ref | ect ed Sol ar Bands
Scal ed I nteger Radi ance

"EV_250_Ref SB_Rad"

MD2EARTH RAD 250

Earth Vi ew 250M Refl ected Sol ar Bands
Scal ed I nteger Radi ance Uncertainty

"EV_250_Ref SB Rad_Uncert"

MD2EARTH _RAD 250 UNCERT

Sol ar Diffuser 250M Refl ected Sol ar
Bands Scal ed | nteger Radi ance

"SD 250 Ref SB_Rad"

MD2Di FFUSER 250

Sol ar Diffuser 250M Refl ected Sol ar
Bands Scal ed | nteger Radi ance
Uncertainty

"SD 250 Ref SB Rad_Uncert"

M2D FFUSER 250 _UNCERT

RCA 250M Refl ected Sol ar Bands Scal ed
I nt eger Radi ance

"SRCA 250_Ref SB_Rad"

MD2SRCA 250

SRCA 250M Refl ected Sol ar Bands Scal ed
I nteger Radi ance Uncertainty

" SRCA 250 Ref SB Rad_Uncert"

MD2SRCA 250 UNCERT

Space Vi ew 250M Ref | ected Sol ar Bands
Scal ed | nteger Radi ance

"SV 250 Ref SB Rad"

MD2SPACE_250

Space Vi ew 250M Ref| ected Sol ar Bands
Scal ed I nteger Radi ance Uncertainty

"SV_ 250 Ref SB_Rad_Uncert"

MD2SPACE 250_UNCERT

Bl ack Body 500M Refl ected Sol ar Bands
Scal ed | nteger Radi ance

"BB_500_Ref SB_Rad"

MD2BB_500

Bl ack Body 500M Refl ected Sol ar Bands
Scal ed I nteger Radi ance Uncertainty

"BB_500_Ref SB Rad_Uncert"

MD2BB_500_UNCERT

Earth Vi ew 500M Ref |l ect ed Sol ar Bands
Scal ed I nteger Radi ance

"EV_500_Ref SB_Rad"

MD2EARTH_RAD 500

Earth Vi ew 500M Ref | ect ed Sol ar Bands
Scal ed I nteger Radi ance Uncertainty

"EV_500_Ref SB Rad_Uncert"

MD2EARTH_RAD 500 UNCERT

Sol ar Diffuser 500M Refl ected Sol ar
Bands Scal ed | nteger Radi ance

"SD 500 Ref SB_Rad"

MD2Di FFUSER 500

Sol ar Diffuser 500M Refl ected Sol ar
Bands Scal ed | nteger Radi ance
Uncertainty

"SD 500_Ref SB_Rad_Uncert"”

MD2Di FFUSER 500 UNCERT
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SRCA 500M Ref | ected Sol ar Bands Scal ed
I nt eger Radi ance

" SRCA 500_Ref SB_Rad"

MD2SRCA 500

SRCA 500M Refl ected Sol ar Bands Scal ed
I nteger Radi ance Uncertainty

" SRCA 500_Ref SB Rad_Uncert"

MD2SRCA 500 UNCERT

Space Vi ew 500M Ref | ected Sol ar Bands
Scal ed I nteger Radi ance

"SV_500_Ref SB_Rad"

MD2SPACE 500

Space Vi ew 500M Ref| ected Sol ar Bands
Scal ed I nteger Radi ance Uncertainty

"SV_500_Ref SB_Rad_Uncert"

MD2SPACE _500_UNCERT

Bl ack Body 1000M Refl ected Sol ar Bands
Scal ed | nteger Radi ance

"BB_1000_Ref SB_Rad"

MD2BB_1000

Bl ack Body 1000M Refl ected Sol ar Bands
Scal ed I nteger Radi ance Uncertainty

"BB_1000_Ref SB_Rad_Uncert "

MD2BB_1000_UNCERT

Bl ack Body 1000M Em ssi ve Bands Scal ed
I nt eger Radi ance

"BB 1000 Em ssi ve"

MD2BB_EM S 1000

Bl ack Body 1000M Emi ssi ve Bands Scal ed
I nteger Radi ance Uncertainty

"BB_1000_Em ssive_Uncert"

MD2BB_EM S 1000 UNCERT

Earth Vi ew 1000M Ref | ected Sol ar Bands
Scal ed | nteger Radi ance

"EV_1000_Ref SB_Rad"

MD2EARTH_RAD 1000

Earth Vi ew 1000M Ref | ect ed Sol ar Bands
Scal ed I nteger Radi ance Uncertainty

"EV_1000_Ref SB Rad_Uncert "

MD2EARTH_RAD 1000_UNCER
T

Earth Vi ew 1000M Em ssi ve Bands Scal ed
I nt eger Radi ance

"EV_1000_Em ssi ve_Rad"

MD2EARTH EM S_RAD 1000

Earth Vi ew 1000M Em ssi ve Bands Scal ed
I nteger Radi ance Uncertainty

"EV_1000_Em ssi ve_Rad_Uncer
£

MD2EARTH EM S_RAD 1000 _
UNCERT

Sol ar Diffuser 1000M Refl ected Sol ar
Bands Scal ed | nteger Radi ance

"SD 1000_Ref SB_Rad"

M2D FFUSER 1000

Sol ar Diffuser 1000M Refl ected Sol ar
Bands Scal ed | nteger Radi ance
Uncertainty

"SD 1000 Ref SB_Rad_Uncert "

M2D FFUSER 1000_UNCERT

Sol ar Diffuser
Scal ed | nt eger

1000M Em ssi ve Bands
Radi ance

"SD 1000 _Em ssi ve_Rad"

M2D FFUSER EM S 1000

Sol ar Diffuser 1000M Em ssi ve Bands

"SD 1000 _Em ssi ve_Rad_Uncer

MD2D FFUSER EM S 1000 U

Scal ed I nteger Radi ance Uncertainty t NCERT

SRCA 1000M Ref | ected Sol ar Bands Scal ed |"SRCA 1000_Ref SB_Rad" MD2SRCA 1000

I nt eger Radi ance

SRCA 1000M Ref | ected Sol ar Bands Scal ed |"SRCA 1000 _Ref SB Rad_Uncert MD2SRCA 1000_UNCERT

I nteger Radi ance Uncertainty "

SRCA 1000M Em ssi ve Bands Scal ed " SRCA 1000_Em ssi ve_Rad" MD2SRCA EM S 1000

I nt eger Radi ance

SRCA 1000M Em ssi ve Bands Scal ed " SRCA 1000_Em ssi ve_Rad_Unc| M)2SRCA EM S _1000_UNCER
I nteger Radi ance Uncertainty ert"” T

Space Vi ew 1000M Ref | ect ed Sol ar Bands "SV_1000_Ref SB_Rad" MD2SPACE 1000

Scal ed I nteger Radi ance

Space Vi ew 1000M Ref | ect ed Sol ar Bands
Scal ed I nteger Radi ance Uncertainty

"SV_1000_Ref SB Rad_Uncert "

MD2SPACE_1000_UNCERT

Space Vi ew 1000M Eni ssi ve Bands Scal ed
I nt eger Radi ance

"SV_1000_Em ssi ve_Rad"

MD2SPACE EM S_1000

Space Vi ew 1000M Eni ssi ve Bands Scal ed
I nt eger Radi ance Uncertainty

"SV_1000_Em ssi ve_Rad_Uncer
£

MD2SPACE_EM S_1000_UNCE
RT
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Earth Vi ew 250M Refl ected Sol ar Bands
Scal ed I nteger Reflectance

"EV_250_Ref SB Ref | "

MD2EARTH_REFL_250

Earth Vi ew 250M Ref | ect ed Sol ar Bands
Scal ed Integer Reflectance Uncertainty

"EV_250_Ref SB Ref| Uncert"

MD2EARTH REFL_250 UNCER
T

Earth Vi ew 500M Ref | ect ed Sol ar Bands
Scal ed I nteger Reflectance

"EV_500_Ref SB_Ref|

MD2EARTH_REFL_500

Earth Vi ew 500M Ref | ect ed Sol ar Bands
Scal ed Integer Reflectance Uncertainty

"EV_500_Ref SB Refl _Uncert"

MD2EARTH REFL_500_UNCER
T

Earth Vi ew 1000M Ref | ect ed Sol ar Bands
Scal ed I nteger Reflectance

"EV_1000_Ref SB Ref | "

MD2EARTH_REFL_1000

Earth Vi ew 1000M Refl ected Sol ar Bands

"EV_1000_Ref SB_Ref| _Uncert"

MD2EARTH REFL_1000_UNCE

Scal ed Integer Reflectance Uncertainty RT

Eng. Packet 1 Data "engi neeri ng_pkt _1" MD2ENG PKT_1
Eng. Packet 2 Data "engi neering_pkt_2" MD2ENG _PKT_2
Mem Packet 1 Data "menory_pkt _1" MD2MEM PKT_1
Mem Packet 2 Data "menory_pkt_2" M2MEM PKT 2
FPA DCR of fset Data "dcr_offset" M)2FPA_DCR_CFFSET
FAM Regi strati on Sanpl e Del ays "fam sanpl e_del ay" MD2FAM DELAY
Raw M rror Encoder Data "mrror_encoder" M)2M RRCR_ENCCDER
Qurrent/Prior HK Tel erretry "hk_tel emetry" M2HK_TELEM
Sci ence Engineering Data "sci ence_engi neeri ng" M2SCl _ENG
Par anet er Tabl e " par arret er _t abl e" M)2PARM TABLE
View Sector Start "view vector_start" M2VI EW START
CP Event Log "cp_event _| og" M2CP_LOG

FR Event Log "fr_event_| og" M2FR LOG
Raw S/C Ancillary Data "spacecraft_ancil |l ary_data" M2SC _ANCI L
Dunmp Request | nformation "dunp_r equest _i nf o" M2DUMP_REQUEST
Dunp Data "dunp_dat a" MD2DUWP

I nstrunent Tel enetry "instrunent _tel emetry” MD2I NSTR_TELEM
Level 1B Swath Metadata Witten as "Level 1B Swath Met adat a" MD2SWATH _MD
Vdat a

Scan Nunber /* 132 */ "Scan nunber" MD2SW SCAN NO
Total Franes /* 132 */ "Total frames" MD2SW TOT_FRAMES
EV Franes /* 132 */ "BV frames” MD2SW EV_FRAMES
SD Franes /* 132 */ "SD franes" MD2SW SD FRAMES
SRCA Frarmes /* 132 */ " SRCA Franes" MD2SW SRCA FRAMES
BB Franmes /* 132 */ "BB Franes MD2SW BB FRAMES
SV Franes /* 132 */ "SV franes" MD2SW SV_FRAMES
Scan Type /* TXT */ "Scan Type” MD2SW SCAN TYPE
Scan Start Tine /* F64 */ "Scan start tine" MD2SW SCAN_START
Mrror Side /* 132 */ "Mrror Side” M2SWM R _SI DE

M ssing Packets /* 132 */

"M ssing Packets"

M2SW M SS_PKTS

Packets Wth Bad CRC /* 132 */

"Packets Wth Bad CRC'

MD2SW BAD PKTS

D scarded Packets /* 132 */

"D scarded Packets"

MD2SW DI SC_PKTS

Moon in SV Port /* 132 */

"Moon in SV Port"

MD2SW MOON_CBS

On-Obit Maneuver /[* TXT */

"M-QObit Maneuver"

MD2SW MANEUVER
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No. SV Qutliers /* 132 */

"No. SV Qutliers"

MD2SW NUM SV_QUTLI ERS

No. BB Qutliers /* 132 */

"No. BB Qutliers"

MD2SW NUM BB _QUTLI ERS

No. thermstor outliers /* 132 */ "No. thermstor outliers" MD2SW NUM THERM QUTLI ER
Product type identifier "MCD03_CGeol ocat i on” M)3_PRCD I D
Mrror axis error bias (gamma) "gama" MO3GAMVA
Nominal mrror rotation rate "mr_rate" M3M R_RATE
Sanpl e interval for 1 km bands "t _frame" M)3T_FRAME
Mrror side 1 encoder-to-angle "poly_mL" MO3PCLY_ML
conversion coefficients (quadratic)

Mrror side 2 encoder-to-angle "pol y_np" MO3PCLY_M2
conversion coefficients (quadratic)

Spacecraft-to-instrument transformation |"T_inst2sc" MD3T_I NST2SC
matrix

Instrument-to-mrror transformation "T mrr2inst" MD3T_M RR2I NST
matrix

I nstrument -t o-t el escope transfornation "T tel 2inst" M3T_TEL2I NST

matrix

Focal length for detectors (0 is ideal)

"Focal _| engt h"

M)3FQCAL_LENGTH

Band readout times relative to ideal "T offset” MO3T_CFFSET

band

ECR orbit position at scan center tinme |"orb_pos" MO3CRB_PCS

ECR orbit velocity at scan center time "orb_vel" MO3CRB_VEL

ECR-to-instrunent frame transfornation "T_i nst 2ECR' MD3T_I NST2ECR
matrix at scan center time

Spacecraft angul ar velocity in "ang_vel " MD3ANG VEL

i nstrunent frame

Unit Sun vector in ECR frane at scan "sun_ref" MO3SUN_REF

center tine

Nunber of mirror encoder sanples for
this scan

"num i npul se"

MD3NUM | MPULSE

Mrror angles fromencoder data

"i npul se_enc"

M3l MPULSE _ENC

Mrror encoder sanple times fromstart
of scan

"i npul se_ti me"

MD3I MPULSE_TI ME

Band-t o- band geonetric correction "band_geo" MO3BAND _CGEO
coefficients (al gorithmbased on ATBD)

Geodeti c | ongitude "1 ongi t ude" MD3LONG TUDE
Geodetic | atitude "l atitude” MD3LATI TUDE
Hei ght above el lipsoid "hei ght " MD3HE! GHT
Sensor zenith "Sensor Zeni t h" MD3SENSCR_ZEN
Sensor azinuth " Sensor Azi mut h" MI3SENSCR AZ
Range (pi xel to sensor) "Range" MD3RANGE

Sol ar zenith "Sol ar Zeni t h" MD3SCQLAR ZEN TH
Sol ar azimuth " Sol ar Azi mut h" M)3SCLAR AZI MJTH
Geol ocation fl ags "of | ags" MD3GFLAGS
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MCD04_ L2 "MD04_L2" M4L2_PRCD | D
MODO5_L2 " MODO5_L2" MD5L2_PRCD | D
MODO6_L2 " MODO6_L2" MD6L2_PRCD | D
MCDO7_L2 " MODO7_L2" M)7L2_PRCD | D
MODO8_L2 " MODO8_L2" M)8L2_PRCD | D
MOD30_L2 " MOD30_L2" MBOL2_PRCD | D
MOD35_L2 "MD35_L2" MB5L2_PRCD | D
MOD38_L2 " MOD38_L2" MB8L2_PRCD | D
1-km Pi xel s_Per_Scan_Li ne "1-km pi xel s" MAPI XELS PER SCAN
1- km Scan_Li nes_Per _Granul e "1- MALI NES_PER_GRANULE

km Scan_Li nes_Per _G anul e"

Corner latitude of 10x10 pixel array

“Lat"

MACCRNER _LAT

Corner |ongitude of 10x10 pixel array

"Lon"

MACCRNER _LON

Scanl i ne nunber through center of 5x5
pi xel array

“Scanl i ne_Nunber "

MASCANLI NE_NO

Satellite zenith angle at nidpoint of 5x5
array

"Sat _Zeni t h_Angl e"

MAZEN TH_SAT

Sol ar zenith angle at mdpoint of 5x5
array

"Sun_Zeni t h_Angl e"

MAZEN TH_SCLAR

I ndex indicating the surface geography "Land_Sea_Fl ag" MACEO FLAG
type as either Water(0) or Land(1)

Surface tenperature at nidpoint of 5x5 " Sfc_Tenp” MATEMP_SFC
pi xel array

Surface pressure at mdpoint of 5x5 pixel |"Sfc_Pres” MAPRES SFC
array

Esti mat ed tropopause hei ght "Hei ght _Tr opopause” MATRCPCPAUSE
| ong_nane “| ong_nane" MALCNG _NAMVE
sanpl i ng_f act or "sanpl ing_factor" MASAMPLI NG
scal e_f act or “scal e_factor" MASCALE
add_of f set "add_of fset" MACFFSET
units "units" MAUN T

val i d_range “val i d_range" NARANGE

Nunber O Cells Across Swath

"Cells Across Swath"

MACELLS ACRCSS

Number O Cells Along Swath

“Cells Al ong Swath"

MACELLS _ALONG

Pi xel s Per Scan Line "Pi xel s Per Scan Line" MAPI XELS
Nunber of Scan Lines “Nunber of Scan Lines" MASCANLI NE
Nunber of Bands "Nunber of Bands" MD4BANDS

(bserved | and refl ectances averaged on
10x10 1-km pi xel array

" Avg_Refl "

MM4LAND REFLS

Land aerosol optical thickness (AOT) for
continental mnodel

“Qpt _Thi ckness_ML"

MDALAND COPT_TH OK

Standard devi ati on of observed | and
refl ect ances

“Std_Dev_Refl"

MD4ALAND REFLS DEV

Land ACT for corrected nodel

“Qpt _Thi ckness_M"

MD4LAND COPT_TH COK_COCR
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Aerosol path radiance ratio (continental
nodel ) of red to bl ue channel (band
3/ band 1)

" Aerosol _Path_Rad_Rati o"

M)ALAND RADI ANCE_RATI O

Rel ati ve contribution of smoke/sul fate
particles to dust in the conputation of
the aerosol optical depth

"Rel ative_Contribution"

M)ALAND CONTRI BUTI ON

Nunber of dear Land Pixels in Band 3

“Nunber _of _Pi xel s_B3"

MDALAND PI XELS B3

Nunber of dear Land Pixels in Band 1

“Nunber _of _Pi xel s_B1"

MDALAND PI XELS Bl

Identification of retrieval procedure “Procedure_| D' M)ALAND PRCC I D
Aerosol type in one of four categories: “Aer osol _Type" M)ALAND AERO TYPE
continental, dust, sulfate, and snoke

Aerosol land error flag “Error_Fl ag" M)4LAND ERRCR

Qcean ACOT at 0.55 micron on 10x10 1-km
pi xel array

" pt _Thi ckness"

MD4CCEAN CPT_TH CK

Smal | -particle ocean AOT at 0.55 nicron
on 10x10 pi xel array

"Qpt _Thi ckness_Smal | "

MDACCEAN CPT_TH CK_S

Large-particle ocean ACT at 0.55 nicron
on 10x10 pi xel array

" pt _Thi ckness_Lar ge”

MD4CCEAN CPT_TH CK_L

Wi ght factor for conbining | arge and
smal | aerosol nodes during retrieval.
This parameter mnimzes the |east-

squares error summred over spectral bands

"Error_Mn_Factor"

M)4CCEAN_ERRCR

Sol ution nunber from1 to 36

“Sol uti on_Nunber”

MDACCEAN_SOLUTI ON

Cbserved ocean refl ectances averaged on “Avg_Ref " MD4OCEAN_REFLS
10x10 1-km pi xel array

Look-Up Tabl e of Aerosol Mdel Parameters|"LUT_Data" M)4AERCSCL_LUT
and Val ues Vdat a

snmal | node aerosol nean radi us “ RGSS' MALUT_RGSS

| arge node aerosol mean radi us “ RGSB' M4LUT_RGSB
standard devi ation of small node radius “ Sl GVAS' MD4LUT_SI GVAS
standard devi ati on of |arge node radius “ Sl QVAB" MALUT_SI GVAB
OON “OONS! MD4LUT_CCNS
smal | mode extinction coefficient for 5 “EXTS' M4LUT_EXTS
wavel engt hs

| arge node extinction coefficient for 5 “EXTB" M4LUT_EXTB
wavel engt hs

noments order 1-4 of snall node particle |"MMENTS MALUT_MOMVENTS
radi us

nonents order 1-4 of |arge node particle |"MOMENTB' MALUT_MOVENTB
radi us

smal | node backscatter ratio for 5 “ BACKSCTS" MALUT_BACKSCTS
wavel engt hs

| arge node backscatter ratio for 5 “ BACKSCTB" M)4LUT_BACKSCTB
wavel engt hs

smal | nmode asymmetry factor for 5 “ ASSYMS' MALUT_ASSYMS
wavel engt hs

| arge node asymetry factor for 5 “ ASSYMB" MALUT_ASSYMB
wavel engt hs

snmal | node al bedo for 5 wavel engt hs " ALBEDCS" M4ALUT_ALBEDCS
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| arge node al bedo for 5 wavel engt hs

" ALBEDCB"

M4LUT_ALBEDCB

Total col unm water vapor anounts over
clear land, and cl oud scenes over |and
and ocean

" Col unm_Wat er _Vapor "

MOSWATER VAPCR

I ndex indicating cloud(0), no cloud(1), “Aoud_Qalifier" M5CLOUD QUAL
or cloud/no cloud deternination not

nmade( - 1)

Nunber _Cf _1- km Bands "Nunber _Cf _1- km Bands " MD6BANDS

Nunber of Channel |ndices

"Nunber of Channel

| ndi ces"

MD6CHANNEL | ND

Nunber of Channel D fferences

"Nunber of Channel
D fferences"

MO6CHANNEL_DI FF

Brightness tenperatures for IR channels
27 - 36 at 5x5 1-km pi xel resol ution

"Bri ght ness_Tenp"

MD6BRI GHT_TEMP

Suf ficient nunber of cloudy pixels (0) or
too few cloudy pixels (1) to be able to
process 5x5 pixel array

“Processi ng_Fl ag"

MD6PROCESS_FLAG

Spectral cloud forcing for IR channels
29, and 31 - 36

" Spec_d oud_For ci ng"

M6CLAUD_FORA NG

value to indicate the nethod of cloud
hei ght determ nation

“Q oud_H_Met hod"

M6 METHCD

Qoud top effective emssivity

"Aoudtop Eff_Em"

MD6EM SSI VI TY_CT

doud top pressure "d oudt op_Pres" M6PRES_CT
O oud top tenperature "d oudt op_Tenp" M6 TEMP_CT
doud fraction at 5x5 1-km pi xel “d oud_Fraction” MD6FRACTI ON

resol ution

Separate cloud top pressure estimates
fromfive radi ances ratios

"d oudtop_Pres_From Rati os”

MD6PRES_CT_RATI O

A oud top pressure fromI|R w ndow

“doudtop_Pres_| R

MI6PRES CT IR

Surface type i ndex

“Sfc_Type"

MD6SFC_TYPE

Radi ance variance for channels 29, 31,
and 32

“Radi ance_Var"

MD6RADI ANCE

Bri ght ness tenperature differences
between IR channels 29, 31, and 32

“Brightness_Tenp_Diff"

MD6BR GHT_TEMP_DI FF

d oud t her modynam ¢ phase derived from
infrared retrieval algorithm

"d oud_Phase_|I R

M6PHASE | R

Effective particle radius at 1-km
resol ution

"Eff_Particle_Rad"

MOGEFF_RADI US

d oud opti cal
resol ution

t hi ckness at 1-km pi xel

"d oud_Opt _Thi ckness"

MD6CLOUD CPT_TH CK

d oud t her modynam ¢ phase derived from
visible/SWinfrared retrieval algorithm

"d oud_Phase VI S'

MDGPHASE VI S

Statistics at 1-km pixel resolution

"Statistics"

MD6STATI STI CS

Total Column Qzone at 5x5 1-km pi xel "Tot al _Czone" MY7TOTAL_(ZONE
resol ution

Total Totals Atnospheric Stability Index |"Total _Totals" MDSTOTALS
Lifted Index Atnospheric Stability Index |["Lifted_Index" MO8LI FTED | NDEX
K I'ndex Atnmospheric Stability |ndex " K_I ndex" MD8K_| NDEX

Brightness tenperatures for IR channels
20, 22-25, and 27-36

"Bri ght ness_Tenp"

MBOBRI GHT_TEMP
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Metadata Description

Metadata Name

M-API Constant

Quess tenperature profile for 20 verti cal
| evel s

"Quess_Tenp_Profile"

MBOTEMP_PRCF

Quess dewpoint tenperature profile for 15
vertical |evels

"Quess_DewP Profil e"

MBODEWP_TEMP_PRCF

Retrieved tenperature profile for 20
vertical |levels

"Retr_Tenp_Profile"

MBORETR TEMP_PRCF

Retrieved dewpoi nt tenperature profile
for 15 vertical levels

"Retr_DewP_Profile"

VBORETR DEWP_TEMP_PRCF

I ndex of pressure levels for the 15
vertical |evels

"I ndex_Of _Pressure_Level s"

VBOPRESS LEVEL

Bit field mask containing the results of
visible and infrared radi ance cl oud/ no
cloud tests

"d oud_Mask"

MB5CLAOUD_MASK

Cel | Frame Nunber

“Cel | Frame Nunber”

MBBCELL_FRAME

Cel | Line Nunber

“Cell Line Nunber”

MBSCELL_ LI NE

At nospheri c Water Vapor Paraneter at 5x5
1- km pi xel resol ution

“\Mt er Vapor”

VBBWATER VAPCR
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Metadata Description

Metadata Name

M-API Constant

MCD27 HDF output file

"MD27 HDF output file"

M27_PRCD | D

output_file_nane

"out put_file_name"

M270 F_NAVE

output _file_ logical file nunber

"output_file logical file nunber”

M270 F L_F NUM

units_of _output_file_|ogical _file_ny
nber

"units_of _output_file_logical file_nu
nber "

pr oduct _nane " product _nare" M27P_NAME
statistics_file_nane "statistics_file_nane" M27S F_NAME
product _sumtotal over_all _regions | "product_sumtotal over_all _regi ons" M27P_SUM

uni ts_of _product_sumtotal _over_all | "units_of product_sumtotal over_all_ | M7UOP_SWM
regi ons regi ons"

product _variance_total over_all _regi| "product_vari ance_total _over_all _regi M27P_VAR

ons ons"

uni ts_of _product _vari ance_total _over| "units_of _product_vari ance_total _over M27P_O P_VAR
_all _regions _all _regions"

product _area_total _over_all _regions | "product_area_total _over_all_regi ons" M27P_AREA

units_of _product _area_total over_all

"units_of _product_area_total over_all

M7U O P_AREA

_regions _regi ons”

square km "square knY M27 SQKM
nunber _of _regi ons_f or _pr oduct "nunber _of _regi ons_for_product" M27P_NREGS
coor di nat e_system "coor di nat e_syst ent M27COCRD_SYS

uni ts_of _coordi nat e_syst em

"uni ts_of _coordi nat e_syst en{

M27U O OOCRD SYS

range_of _coordi nat e_system

"range_of _coordi nate_syst ent

M27R_O OOCRD_SYS

char act er _count er "character_counter™ M27KCHAR
r egi on_count er "regi on_counter" M7IREG
limt_of region_counter "limt_of region_counter" M27KLI M
functi on_order_counter "function_order_counter" M27KCRD
product _cel | _counter "product _cell _counter” MR7KCELLS
narme_of _regi ons "nane_of regi ons" M27NAME R
limt_of _regions- "limt_of_regions- M27LI M R
deg_| at _and_deg_| ong deg_| at _and_deg_| ong"
area_of _regi ons- km squar ed "area_of _regi ons- km squar ed" M27AREA R
i ndependent _vari abl es_of _regi ons "i ndependent _vari abl es_of _regi ons" M27IV_R
functi ons_used_i n_regi ons “functions_used_i n_regi ons” M27FUNCTI ONS_ R
order_of functions_used_in_regions | "order_of _functions_used_i n_regi ons" M27CRD R
coefficients_used_in_regions “coefficients_used_in_regions" M27CCEFF_R
error_in_regions-gr_per_n8 per year | "error_in_regions-gr_per_n8_per year" M27ERR R
sum.i n_regi ons-gr_per_nB8_per_year "sumin_regions-gr_per_nB_per_year" M27SUM R
vari ance_i n_r egi ons- "variance_i n_regi ons- M27VAR R
gr2_per_n6_per_year 2 gr2_per_n6_per_year 2"
product _y-gr_per_nB_per_year “product _y-gr_per_n8_per_year" M7P_Y
“product _error_ey-gr_per_n8 per_year" M7P_EY

| product _error_ey-gr_per_n8 per_year |
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SDST-090C

Metadata Description

Metadata Name

M-API Constant

Pi xel s_per _scan_| i ne

" Pi xel s_per_scan_| i ne"

M.PI XELS PER SCAN

Nurmber _of scan_l i nes

"Nunber _of _scan_l i nes"

M.NUVBER CF LI NES

Pi xel s_per _line

"Pi xel s_per_line"

M.PI XELS PER LI NE

Li nes_per _tile

"Lines_per_tile"

M.LI NES_PER TI LE

Tot al _observati ons

"Total Cbservations"”

M_TOTAL_CBSERVATI ONS

Num par anet er s

" Num par anet er s"

M.LNUVBER CF_PARAVB

Maxi mum obser vat i ons

" Maxi num Cbser vat i ons"

M_NVAX_CBSERVATI ONS

Nunber _of _granul es

"Nunber of G anul es”

M.NUMBER CF_GRANULES

G anul e_I Bs "Qanul e_| Ds" M.GRANULE | DS
Fi | e_For mat "L2G Storage Fornat” M.FI LE_FCRVAT
Par aret er 1 " Par anet er 1" M_PARVL

Par anet er 2 " Par anet er 2" M_PARM2

Par anet er 3 " Par arret er 3" M_PAR\VB

Par arret er 4 " Par anet er 4" M_PARVA

Par anet er5 " Par anet er 5" M_PAR\Vb

Par anet er 6 " Par arret er 6" M_PARVG

Par arret er 7 " Par anet er 7" M_PARW

Year " Year" M.YEAR

Day_of _year "Day_of year" M.DOY

nr ow " nrow' M.NUMBER_CF_RONB
nest | ev "Qid Nesting Level" M.NEST_LEVEL

ref _| on_i n_deg

"ref_l on_i n_deg"

M.REF_LONG TUDE

ang_si ze_in_arcsec

"Characteristic Bin Angul ar
D nensi on"

M_ANGULAR_SI ZE

irow start "irow start" M.l ROV START
ncol _max "ncol _max" M_NOCL_VAX
itile horiz "itile_horiz" M.I TILE HORI Z
itile_ vert "itile vert" M.I TI LE_ VERT
ntile_horiz "ntile_horiz" M.NTI LE_HORI Z
ntile_ vert "ntile_ vert" M.NTI LE_VERT

L2G nunber of observations per pixel
contained within L2Gfile

" num obser vat i ons"

M.NUVBER CF_CBS

The nunber of colums in the full 1SCCP ['ncol” M.NUMBER CF_CCOLS
grid for each row (line) contained

within the L2Gfile

The start colum in the full 1SCCP grid |['icol _start™” M_START_COLUWN
for each row (line) contained within

the L2Gfile (starting at zero).

The nunber of colums in each row (line) ['ncol _tile" M.CCLS_PER ROV
contained within the L2Gfile.

The start pixel of the first valid "ipix_start" M.START_PI X
colum in each row (line) contained

within the L2Gfile (starting at zero).

Nunber of observations per |ine "nobs_| i ne" M.CBS_PER LI NE
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Metadata Description

Metadata Name

M-API Constant

SPSO par anet er

" SPSO par anet er”

M_SPSO_PARAMETERS

Product type identifier:
MOD09_ANG L2G 1KM

" MOD. AML. geoang. L2G'

MD9ANG PRCD | D

Zenith angle to sensor

" Sensor Zeni t h"

MD9SENSCR ZEN TH

Azimuth angle to sensor

" Sensor Azi mut h"

MDOSENSCR_AZI MUTH

D stance to sensor " Range" M)OSENSCR DI STANCE
Zenith angle to sun " Sol ar Zeni t h" MD9SCLAR ZEN TH
Azimuth angle to sun " Sol ar Azi nut h" MD9SCLAR AZI MUTH

Product type identifier:
MODO9_PNT_L2G 1KM

"MOD. AML. pnt r_1km L2G'

MDOPNT1K _PRCD | D

Product type identifier:
MODO9_PNT_L2G 500M

"MID. AML. pnt r _500m L2G'

MDOPNT500_PRCD | D

Product type identifier:
MOD09_PNT_L2G 250M

"MCD. AML. pnt r _250m L2G'

MD9PNT250_PRCD | D

Pointer to granule I Ds fromwhich the
observation cane. Zero relative. Fill
val ue i s 255.

"granul e_pnt"

MD9GRANULE_PNT

Sampl e nunber of observation (1 km
spatial element) in granule

n San.pl eu

MD9CBS | N GRANULE

Sub-pi xel (delta) line location of cell
center in observation footprint.

Rel ative to center of observation
specified by (line, sanple).

"dline"

MOOCELL_CENTER

Sub- pi xel (delta) line | ocation of cell
center in observation footprint SDS.
Rel ati ve to center of observation
specified by (line, sanple).

"dsanpl e"

MD9SAVPLE_CENTER

(bservati on coverage SDS. area of

i ntersecti on between observation
footprint and cell divided by area of
observat i on.

" obscov"

MOCBS _COVERAGE

Cel | coverage SDS: area of intersection
bet ween observation footprint and cell
di vided by area of cell.

"cel | cov"

MDOCELL_COVERAGE

Product type identifier: M09 L2 and
MODL3_L2

" MOD. AML. V1. srefl _500m L2G'

MD9_L2G 500M PRCD | D

Surface Reflectance for MCD'S Band 3 "sur_refl _b03" MD9BAND3 SURF_REFL
Surface Reflectance for M S Band 4 "sur_refl _b04" MOBANDA SURF REFL
Surface Reflectance for MOD'S Band 5 "sur_refl _b05" MDOBANDG_ SURF_REFL
Surface Reflectance for MCD'S Band 6 "sur_refl_b06" MD9BANDG _SURF_REFL
Surface Refl ectance for MDD S Band 7 "sur_refl _bO7" M)9BAND7 SURF REFL
Indicators of the quality of the 500 m |"QC 500nt MDOQUALI TY_500

refl ectance data

Product type identifier: M09 L2 and
MODL3_L2

" MOD. AML. V1. srefl _250m L2G'

M9_L2G 250M PRCD | D

Surface Reflectance for MCD'S Band 1 "sur_refl_b01" MD9BANDL SURF REFL
Surface Refl ectance for MDD S Band 2 "sur_refl _b02" M)9OBAND2 SURF REFL
Indicators of the quality of the 250 m ['QC_250n MOOQUALI TY_250

reflectance and VI data integrity.
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Metadata Description

Metadata Name
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Product type identifier: M09 L2 and
MOD13_L2 MODO9SUBS L2G 16DY

" MOD. AML. br df subs. L3"

M)9_REFLDB PRCD | D

ang_size (in arcsec)

"ang_si ze (in arcsec)"

M9_REFLDB_ANGULAR SI ZE

General information on observational
basis M9_OBS | NFO wor ds

"Cbs_Info_ltens”

MD9_CBS | NFO WIRDS

Viewi ng and illumnation angles " Angl es" MD9_ANGLES

N_obs_dy " Num Cbs_ Max" M9 _ANGLES (BS

N_angl es " Num Angl es" M)9_ANGLES NUM
Surface refl ectances "Surface Refl" M9 _REFLDB SURF REFL
N_obs_dy " Num Cbs_ Max" M9_SURF_REFL_CBS
N_bands "Num Land_Bands" M9_SURF_REFL_BANDS
Qual ity and weights of the respective "Wi ghts_QC' MD9O_QUALI TY_VEI GHTS
observati ons

N_obs_dy "Num Cbs_ Max" M9 QUALI TY_OBS

wor ds "Num Wi ghts_QC' M9_QUALI TY_WRDS

Product type identifier: MXD09_BARS

"MOD. AM . bars_16dy. L3"

MD9BARS PRCD | D

Nadi r - equi val ent surface refl ectances " BARS' MD9BARS

for MDD S bands 1-7

Overall quality of the BRDF-adjusted "BARS QC' MI9BARS (C
surface refl ectances

The nunber of colums in the full |SCCP |'ncol s" MDONCCL

grid for each row (line) contained

within this L2Gfile.

The start colum in the full 1SCCP grid |['icol _start" MI9I COL_START
for each row (line) contained within

this L2Gfile (starting at zero).

The nunber of columms in each row (line) [|"ncol _tile" MDONCCOL_TI LE
contained within this L2Gfile.

The start pixel of the first valid "ipix_start" M9l PI X_START

colum in each row (line) contained
withinthis L2Gfile (starting at zero).

Product type identifier: MID09_L3 16DY_G

“MCD_AML. brdf _16dy. L3"

M9 _L3_PRCD | D

Identifier for BRDF nodel s chosen

" BRDF_Mbdel _| D'

MD9BRDF_MCDEL_| D

RVBE for BRDF nodel s chosen

" BRDF_Mbdel _RVBE'

MD9BRDF_MCDEL_RVBE

BRDF qual ity control "Quality_Control" MOOQUALI TY
BRDF paraneters for the seven |and bands ['BRDF_Paraneters"” MD9BRDF_PARAMETERS
Al bedo paraneters for broadband, < 0.7 " Al bedo" MD9ALBEDO

mu-m > 0.7 mu-m and the seven | and
bands.

A measure of fit from RVBE and sanpling
of all nodel s tested.

"Fit_Assessments”

MO9FI T_ASSESS

The nunber of columms in the full |SCCP
grid for each row (line) contained
within this L3 file.

n nCOI n

MDONCOL

The start colum in the full 1SCCP frid
for each row (line) contained within
this L3 file (starting at zero).

"icol _start"

MD9I COL_START

The nunmber of colums in each row (line)
contained within this L3 file.

"ncol _tile"

MDONCCL_TI LE
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Metadata Name
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The start pixel of the first valid
colum in each row (line) contained
withinthis L3 file (starting at zero).

"ipix_start"

M9l Pl X_START

N_sel ect _nodel s

"N _sel ect _nodel s"

MDON_SELECT MDELS

wor ds

"wor ds"

MOOWCRDS

| and_bands

"Num Land_Bands"

MDILAND BANDS

nunber _par anet ers

" Num BRDF_Par anet er s”

MOONUMBER PARAMETERS

| and_bands_and_br oadband_and_<>_ 0. 7rmu-m

"| and_bands_and_br oadband_a
nd_<> 0. 7mu-m

MDOLANDBANDS _BROADBAND
OTHER

N_nodel s "N _nodel s" MOON MODELS

Product type identifier: M09 L2 and MOD. AML. srefl. L2 M)913 L2 PRCD I D
MOD13_L2

SurfaceRefl ectance for MDD S Band 1 SDS |["sur_refl.b01" MD913BANDL_SURF REFL
SurfaceRefl ectance for MDI'S Band 2 SDS |'sur_refl. b02" MD913BAND2_SURF_REFL
SurfaceRefl ectance for MDD S Band 3 SDS |["sur_refl. b03" MD913BAND3 _SURF REFL
SurfaceRefl ectance for MDD S Band 4 SDS |['sur_refl.b04" MD913BAND4 SURF REFL
SurfaceRefl ectance for MDI'S Band 5 SDS |'sur_refl. b05" MD913BANDS_SURF_REFL
Surf aceRefl ectance for MDD S Band 6 SDS ['sur_refl. b06" MD913BAND6 SURF REFL
SurfaceRefl ectance for MDD S Band 7 SDS [*sur_refl. b07" MD913BAND7_SURF_REFL
NDM i ndex at 250m "NDMI _i ndex" M)913 _NDM _| NDEX

M/ i ndex at 250m "M _i ndex" MD913_ MM | NDEX
Indicators of the quality of the 250m " QC_250n MD913QUALI TY_250
reflectance and VI data integrity.

Indicators of the quality of the 500m " QC_500nY MD913QUALI TY_500

reflectance and VI data integrity.

num det ectors

" num det ect or s"

MD913NUM DETECTCRS

sanpl i ng

"sanpl i ng"

MD913SAMPLI NG

Nurber _of _pi xel s_processed

" Nunber _of _pi xel s_processed”

MLOPROCESSED PI XELS

Tot al _snow pi xel s

"Tot al _snow pi xel s

MLOSNOW Pl XELS

Per cent age_snow

" Per cent age_snow'

MLOPERCENT _SNOW

Per cent age_not _snow

" Per cent age_not _snow'

MLOPERCENT NOT_SNOW

Above_range_NDS|

" Above_range_NDS| "

MLONDSI _ ABOVE

Bel ow range_NDSI

" Bel ow range_ NDSI "

MLONDS| _BELOW

D vi sion_by_zero

"Di vision_by_zero"

MLOZERO D VI DE

Qut _of _range_i nput

"Qut _of _range_i nput"

MLOCUT_OF RANGE_| NPUT

No_deci si on

"No_deci si on"

MLONO DEC SI ON

L2/L2G I dentification of daily snow
cover on the |and surface

"dail y_snow cover"

MLODAI LY_SNOW

Product type identifier: MXDLO_L2G

"MXD. AML. V1. snow. L2G'

MLOL2G PRCD | D

Product type identifier: MDLO_L3 DY G

" MOD, AML. V1. snow _dy. L3"

MLOL3_PRCD | D

L3 ldentification of daily snow cover on
the | and surface

"Daily_Qidded_Snow Cover"

MLOGRI DDED_SNOW

Product type identifier: MXDL1 L2 "MOD. AML. V2. | st. L2" ML1L2_PRCD I D
L2/L2G I dentification of Land Surface "LST" ML1SURF_TEMP
Tenper at ure

L2/ L2G LST Qual ity Indi cator "QC MLIQUALI TY
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Metadata Name
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L2/L2G Error in land surface tenperature |"Error_LST" ML1ERRCRS

measur enent s

L2/L2G L3 Band 31 enissivity "Em s_31" ML1BANDB1_EM S

L2/ L2G L3 Band 32 emssivity "Ems_32" ML1BAND32_EM S

L2/ L2G Band 29 or band 20 enissivity "Ems_29" ML1BAND29CR20 _EM S
Product type identifier: MDL1_L2G "MD11_L2G' ML1L2G PRCD | D

Product type identifier: MDL1 L3 WK G

"MCD. AML. V2. | st_1dy_cng. L3"

ML1L3_1DY_PRCD | D

L3 ldentification of Land Surface
Tenper at ur e

" LST"

ML1L3SURF_TEMP

Land surface tenperature in vieww thin |"LST_vi enc45d" ML1INARROWN LST

45deg

L3 LST Quality Indicator "' ML1L3QUALI TY

Land- Surface Tenperature Standard "Stdv_LST" ML1STD DEV

Devi ati on

L3 Band 29 or band 20 emissivity "Ems_29" ML1L3BAND29OR20 EM S

Angul ar coefficients for Band 31
emssivity

" Ang_Coef Enis_31"

ML1BAND31_ANG OCEFS

Angul ar coefficients for Band 32
emssivity

" Ang_Coef _Em s_32"

ML1BANDB2_ANG CCEFS

Product type identifier:
MOD12_L3_3MN P MD12_L3 _3MN F

"MOD. AML. V2. | c_1km L3. 3nm¥

ML2L3_PRCD | D

ang_si ze (in arcsec)

"ang_size (in arcsec)"

ML2ANGULAR Sl ZE

Identification of |and cover type

"Land Cover Type"

ML2ZLAND COVER

Identification of Overall
| and cover

quality of the

"Type OQverall QC

ML2QUALI TY

I dentification of Nunber of products
generated since last classification
updat e

"Num Product Gen"

ML2PRODS_GENERATED

I dentification of Nunber of snow nmonths ['Snow Mont hs" ML2SNOWN MONTHS
over pervious 12 nont hs

Identification of Nunber of BRDFs used " Num BRDF" ML2BRDFS_USED
for classification that have been

derived within the past 12 nonths

Identification of Confidence in "BRDF Internal QC' ML2BRDF_STOCK
BRDF/ ref | ect ance correction

Identification of Nunber of LST val ues " Num LST" ML2LST_VALS USED
used for classification

Identification of Confidence in M over ['M Internal C' ML2VI _ STOCK

12 nont hs

Identification of TBD quality control "Land_cover _TBD 1" ML2QUALI TY1
for |and cover type

I dentification of TBD quality control "Land_cover _TBD 2" ML2QUALI TY2
for land cover type

Identification of Land cover change

"Land Cover Change"

ML2LAND COVER CHANGE

Identification of Quality control for

| and cover change

"Land Cover Change QC'

ML2CHANGE_QUALI TY

Product type identifier: MXDL4 L2

" MOD14_L2"

ML4L2_PRCD | D

L2/ L2G Identification of fire on the
| and surface

"fire_mask"

MLALAND Fl RE
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Metadata Name
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L2/L2G L3 Total enmitted energy detected |"power” MLAENERGY
L2/L2F@ L3 d ass of fire detected "snol d" MLAFI RE_CLASS
Fire quality control "fire_qgc" MLAQUALI TY
Product type identifier: MXD14 L2G "MD. AML. V2. fire. L2G' ML4L2G PRCD I D
L2G L3 Fire quality control "fire_gc" MLAL2GCQUALI TY

Product type identifier: MDL4 L3

"MD. AML. V2. fire_daily.L3"

ML4L3_PRCD | D

Product type identifier: MXID29 L2

" MOD. AML. V2. seai ce_nax. L2"

MROL2_PRCD | D

Total _sea_i ce_pixels

"Total _sea_i ce_pi xel s"

MROSEA | CE_PI XELS

Per cent age_sea i ce

" Per cent age_sea_i ce"

MROSEA | CE_PERCENT

Per cent age_not _sea_i ce

" Per cent age_not _sea_i ce"

MRONOT_SEA | CE_PERCENT

Above_range_NDS|

" Above_range_NDS| "

M2ONDSI _ ABOVE

Bel ow range_NDSI

" Bel ow range_ NDSI "

MRONDS| _BELOW

D vi sion_by_zero

"Di vi sion_by_zero"

MPOZERO D VI DE

Qut _of _range_i nput

"Qut _of _range_i nput"

MROCUT OF RANGE

No_deci si on

"No_deci si on"

MRONO DEC SI ON

Identification of daily sea ice cover

"daily_sea_ice_cover”

MRODAI LY SEA | CE

Product type identifier: MXIR9_L2G

"MID29_L2G'

MR9L2G PRCD | D

Daily Ice Cover

“daily_ice _cover”

MROL2GDAI LY _SEA | CE

Product type identifier: MXIR29 L3 DY G

" MOD. AML. seai ce_max_dy. L3"

MROL3_PRCD | D

Identification of daily sea ice cover

"daily_gridded_sea_ice_cove
o

MPOL3DAI LY SEA | CE

Product type identifier: MIB3 L3 WK G

" MCD. AML. V2. snow_10dy. L3"

MB3L3_PRCD | D

Weekl y Snow Cover

" Conposi t e_Snow _Cover"

MB3WEEKLY_SNOW

Product type identifier: MD34_L3 MN "MD AML. v1_1m L3" MB4L3_PRCD | D

NDVI "NDVI _250_M VB4ANDVI

W "M _250_M MB4AMVI

View zenith angl es for NDV "VZ_NDV " MBANDVI _ZEN TH_ANGLES
View zenith angles for M "VZ_MW " MBAMVI _ZEN TH_ANGLES
Quality control for NDVI "NDVI 250 M QC' MBANDVI _ QUALI TY
Quality control for MM "M _250_M QC MBAMVI _QUALI TY

Product type identifier: M2 L3 WK G

" MOD. AML. V1. seai ce_10dy. L3"

Mi2L3_PRCD | D

Weekly Sea | ce Cover

" Conposi te_| ce_Cover”

MI2WEEKLY SEA | CE
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